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SYLLABUS

Revere Beach is owned by the Metropolitan District Commission,
Commonwealth of Massachusetts. The beach is located in the city of
Revere, Suffolk County, Masgachusetts, approximately seven miles north of
the main entrance channel to Boston Harbor and six miles northeast of the
city of Boston. It is the oldest public beach in the nation.

The beach erosion control project was authorized in 1970 under pro-
visions of Section 201 of the Flood Control Act of 1965 (H.R. 15 Dec 1970,

Erosion of Revere Beach during frequent storms coincident with a high
tide level has greatly reduced the beach's protective effectiveness as
well as its recreational use capacity. Normal high tides now approach or
reach the seawalls which extend along the backshore. The specific problem
is one of general beach erosion. With the absence of a natural supply of
replenishment sand, the project is necessary to restore and protect the
existence of Revere Beach, the seawalls that traverse the beach backshore
and enhance flood protection during major storms by limiting wave
overtopping.

The recommended plan is the National Economic Development (NED) plan
and includes the placement of sandfill along 13,000 feet of beach. The top
of the sandfill will be placed at 18 feet above mean low water, including
a 50 foot wide berm, sloping one~foot vertical in 15 feet horizontal to
meet the existing beach. The total width of the beach will extend

approximately 300 feet, of which, about 185 feet is above the mean high
water line,

The proposed improvement level of protection measures is designed to
serve the dual purpose of providing seawall protection for ordinary storm
conditions of comparatively frequent occurrence (about once a year) and to
furnish an adequate recreational beach for present and future use. The
improvement measures are not intended to provide complete protection in
the event of hurricanes or major storms of infrequent occurrence, although
even under these conditions some protection will be afforded.

The estimated first cost of the project is based on sandfill being
obtained from a land source (the abandoned I-95 embankment). The sandfill
material is being obtained from the Commonwealth of Massachusetts. A fair
market value for the material has been included as part of the estimated
first cost of the project. The project sponsor will receive a credit
towards their cost-sharing requirements for providing the beach fill
material for the project. The Federal participation in the first cost of

the project is 50 percent, The estimated total first cost of the project
is $6,900,000.
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The benefits of the project are due primarily to the protection of
the seawalls in back of the beach. There are also some recreational
benefits associated with the project. It is expected that the project
will extend seawall replacement intervals and reduce repair and
maintenance costs associated with the seawalls and reservation
facilities. Annual benefits were determined by subtracting projected
annual costs with the project from projected costs without the project.
The benefit to cost ratio is computed to be l.44.
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1, PERTINENT DATA - SUMMARY
A, Purpoge: Beach Erogion Control
B. Location:
State: Massachusetts
County: Suffollk

City: Revere

C. Physical Features:

Beach Length: 13,000 feet
Existing Beach Elevation: Averages 4.0 feet above mean low water (MLW)

D. Controlling Elevations:

Mean High Water: 9,5 feet above MLW
Mean Spring High Water: 10.3 feet above MLW
Sand placement to general backshore elevation of 18 feet above MLW.

E. Quantity of Material: 768,000 cubic yards (c.y.) of beach fill material.

This includes an allowance of 6,000 c.y. for the first two years of
anticipated annual nourishment.

F. Estimated Project Costs!

768,000 c.y. @ $2.50/c.y. (mat'l cost-fair market value) $1,920,000

"768,000 c.y. @ $4.10/c.y. (transportation and placement) 3,150,000
300,000 c.y. @ $1.00/c.y. {screening, sieving & washing

operations) 300,000

$5,370,000

Contingencies (10%) 540,000

Engineering and Design 516,000

Supervision and Administration 480,000

TOQTAL FIRST COSTS $6,900,000

G. Cost Apportionment:

Federal $3,450,000
Non-Federal $3,450,000

H. Economic Analysis:

Annual Benefits $933,000

Annual Costs $748,000

Benefit-Cost Ratio (B/C) 1.44

Annual Net Benefit , $285,000
1
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I. Construction Period: 16 working months
April 1986 to November 1986
April 1987 to November 1987

J. FUTURE NOURISHMENT:

3,000 cubic jards per year for the first 15 years. Annual estimated costs
$60,000.00.



2. PROJECT AUTHORIZATION AND RECOMMENDED PLAN

A. Authorization. The Revere Beach Erosion Control Project was
authorized by House Public Works Committee Resolution dated 15 December
1970 and Senate Public Works Committee Resolution dated 17 December
1970. The preauthorization report is published as House Document No. 91-
211, 91st Congress, 2nd Session.,

B. Recommended Plan. The recommended plan, as authorized, provides
for beach widening by placement of sandfill along 13,000 feet of beach
fronting the Metropolitan District Commission Reservation. The top of the
sandfill will be placed at 18 feet above mean low water, including a 50
foot wide berm, then sloping one-foot vertical in 15 feet horizontal to
meet the existing beach. The total width will extend approximately 300
feet, of which about 185 feet is above the mean high water line., The
project location map, site map and project site plan are depicted on sheet
1 of 3 and the recommended plan is depicted on sheets 2 and 3 of 3 Revere
Beach, General Degign Memorandum, Revere, Massachusetts Recommended
Protection Plan,

Historically, this recommended beach design (elevation and width of
berm) has consistently been determined to be the optimum in providing
protection against annual storm events while minimizing annual losses, and
at the same time providing an adequate amount of recreational bathing
gpace for the study area.

The current study effort has confirmed the fact that the beach design
is still the most cost-effective from a standpoint of the costs associated
with initial construction and future maintenance when compared against the
benefits to be derived from the reduction of storm damages and the
increase in the amount of recreational bathing space for the study area.

If the beach elevation was set at a lower level, it would be
subjected to frequent overtopping during relatively mild storm events
(less than a mean annual event) resulting in a gradual lowering of the
beach and an accelerated loss of beach fill, Subsequently, during more
severe storms, the waves would eventually end up breaking directly on the
concrete gseawalls resulting in increased backshore losses through scouring
at and some distance seaward of the walls. Conversely, if it were set at
any appreciably higher elevation, it would be above the street level and
also in some areas above the backshore walls, making it functionally and
technically unacceptable.

3. LOCAL COOPERATION

A. Requirements, The recommended Federal participation is subject
to the condition that the local sponsor will:

a. Contribute in cash 50 percent of the cost of construction of the
project, such contribution presently estimated at $3,450,000,
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b. Contribute in cash 50 percent of the periodic nourishment cost
for an initial period of 15 years., The total nourishment cost is esti-
mated at $60,000 annually.

c. Assure the continued performance of the periodic nourishment and
repair of the project after the first 15 years and during the economic
life as may be required to serve the intended purpose.

d. Assure that water pollution that would endanger the health of
bathers will not be permitted. '

e. Hold and save the United States free from damages due to con-
struction and maintenance of the work, except damages due to the fault or
negligence of the United States or its contractors.

f. Provide at their own expense all necessary lands, easements, and
rights-of-way for the initial construction and subsequent nourishment of
the project.

g. Assure continued public ownership of the shore and its adminis-
tration for public use during the economic life of the project.

B. Local Support. The beach erosion control project is widely
supported. In-a letter of July 11, 1984 the Commissioner of the
Metropolitan District Commission confirmed that agency's strong support
for the project and intention to cost share in the project. In a letter
of July 23, 1984 the Mayor of Revere urged the Corps, "...in light of the
current dangercusly deteriorated conditions at Revere Beach and fearing
imminent failure of seawalls and roadways due to severe ergsion...”",
requested the Corps to take any and all steps necessary to expedite actual
construction. The Governor of Massachusetts expressed strong support of
the project in a letter dated July 27,1984, The Revere Beach Citizens
Advisory Committee, in a letter of July 31, 1984, strongly endorsed the
project and expressed the hope that plans move along without delay. These
letters are included in Appendix H,

C. Project Sponsor and Apportionment of Costs. The Metropolitan
District Commission (MDC), a State agency of the Commonwealth of
Massachusetts, is the project sponsor. Federal participation in the cost
of construction of the project has been previously authorized at one-half
the total cost. It is noteworthy to mention that the beach fill material
is being obtained from an abandoned I-95 embankment. This material is
owned by the Commonwealth of Massachusetts, Department of Public Works
(DPW). Letters of assurance (copies included in Appendix H), obtained
from both the MDC and the DPW have stated the I-95 embankment material can
be utilized for the beach erosion control project. This material has a
fair market value and the Commonwealth of Massachusetts has already paid
monies for the acquisition of the material. It is expected, therefore,
that the local sponsor will receive a credit towards their share of the
total first cost of the project. Negotiations to determine the actual
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credit the local sponsor receives will be conducted during final design.
In addition, Federal participation towards maintenance has been previously
authorized at one-half of the cost of periodic nourishment to be effected
by depositing sand on the beach at suitable intervals of time for an
initial period of ten years from the year of completion of the project.
However, Public Law 94-587 under Section 156 of the Water Resources
Development Act of 1976 authorizes the Corps to extend periodic beach
nourishment up to 15 years from the date of initiation of construction.
Therefore, periodic nourishment will be extended to encompass the 15 year
period from the date of initiation of construction.

4, TINVESTIGATIONS

A. Previous Investigations. Beach erosion control studies on Revere
Beach have previously been conducted with the Metropolitan District
Commission (MDC) as the local sponsor. The Division Engineer's report on
Revere Beach was submitted to the Chief of Engineers on 1 June 1949, It
was later printed in House Document No. 146, 82nd Congress, lst Session.
The Chief of Engineers at that time recommended that the United States
adopt a project for the protection and improvement of the shore of Revere
Beach Reservation between Carey (Northern) Circle and Shirley Avenue. The
project consisted of beach widening by the placement of sandfill and was
authorized by the River and Harbor Act of 1954. The sponsoring agency
constructed part of the project in 1954, The MDC placed about 172,000
cubic yards of sandfill dredged from an offshore borrow area which was
pumped onto the beach between Revere Street and Shirley Avenue. Con-~
struction was discontinued prior to completion of the project because loss
and redistribution of the material occurred during the sand nourishment
operation resulting in about 90,000 cubic yards of material remaining on
the beach within the area of placement. It is felt that the majority of
the losses were due to the fine grained nature of the native material and
to the fact the beach was never constructed to its full design dimensions
before being subjected to the effects of Hurricane "Carol" that occurred
in August 1954,

A subsequent beach erosion control report on Revere Beach in March of
1968 recommended providing beach widening by direct placement of sandfill
along 13,000 feet of beach fronting the MDC reservation to a general
backshore elevation of 18 feet above mean low water, thus furnishing a
protective and recreational beach averaging 185 feet in width above the
mean high water line. This width is commensurate with long range
recreational use requirements and provides a more effective protective
improvement fronting massive concrete stepped walls and structures. The
report was printed in House Document No, 211, 9lst Congress, 2nd Session.

In February 1974 the initial Advance Engineering and Design {AE&D)
funds were received. The local sponsor, the Metropolitan District
Commission {MDC), notified the New England Division (NED) by letter in
February 1975 that due to the lack of fundg within the MDC and because of
other beach erosion studies in progress, the MDC was not in a position to

~ ;
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make a commitment to participate in the project at that time. However,
the MDC did state they wished to keep their future options open.
Therefore, in April 1975 the project was reclassified to the inactive
category. ‘

In October 1978, the MDC renewed its interest in the beach erosion
control project at Revere Beach. Factors relative to the MDC's revived
interests were the master plan development for the reservation facilities
and the tremendous Blizzard in February 1978 that devastated the Revere
area. The FY 1979 Appropriations Act, House Report 95-1247 directed that
project planning be resumed within available funds. In December 1978 the
beach erosion control project at Revere Beach was reclassified to the
active category.

In April 1981, the recreational benefits being utilized for the
project compared to the associated costs for the project revealed a low
benefit-cost ratio. Therefore, further study effort on the beach erosion
control project was deferred pending results of the flood control studies
that were on-going for the Revere area under the Southeastern New England
Study (S.E.N.E) program.

In 1984, the Revere flood control studies under the S.E.N.E. program
determined that the authorized Revere Beach erosion control project would
provide substantial benefits by reducing maintenance and repair costs to
the seawalls and beach reservation facilities. Funds were received in FY
1984 to complete the preconstruction planning for the beach erosion
control project.

B. Post~Authorization and Project Justification. The current beach
erosion control study of Revere Beach has indicated that frequent storms
coincident with a high tide level have greatly reduced the beach's effec-
tiveness to protect the seawalls as well as its recreational use capacity.
Normal high tides now approach or reach the seawalls which extend along
the backshore. The specific problem is one of general beach erosion.

With the absence of a natural supply of replenishment sand, the project is
necessary to restore and protect the existence of Revere Beach, The
restored beach would prevent daily tides and annual storm waves from
reaching the seawalls. The project would substantially reduce repair
costs to deteriorating seawalls and reservation facilities resulting in an
estimated savings of about $22.6 million over the project life. It would
also stabilize flood control seawalls subject to impending failure and
reduce annual overtopping of the seawalls along three miles of beach. In
addition, it would prevent further damage to eight historic (1895) open
air pavilions as well as areas of improved property.

Revere Beach is open to full and free use by the public and is the
oldest public beach in the Nation. The location and accessibility of the
area and the development of the State operated reservation have made
Revere Beach one of the most popular and heavily used beaches in
Magsachusetts. The available beach area is a limiting factor as to public
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use. The scarcity of natural beaches within convenient distances to the
heavily populated metropolitan and suburban areas of Boston, coupled with
the trend towards increasing recreational activities, such as saltwater
bathing, makes development of recreational beaches extremely desirable.

5. HYDROLOGY AND HYDRAULICS

A. General. Hydrology and hydraulic information necessary for
evaluating the erosion process at Revere Beach is presented in-depth in
Appendix A, Major items are summarized in the following paragraphs.

B. Astronomical Tides. At Revere, tides are semidiurnal with two
high and two low waters occurring during each lunar day. The mean range
and mean spring range of tide are 9,5 feet and 11.0 feet, respectively.
However, the tide range can vary between 5.0 and 14.7 feet depending on
the relative positions of the moon, earth, and sun. The variability of
astronomical tide ranges is a significant factor in beach erosion and
tidal flooding potential at Revere since wave action can attack the beach
over such a wide range of water levels,

C. Storms. Extratropical storms called Nor'easters are the
principal cause of wave action and storm surge at Revere. These storms
generally occur several times annually between November and April.
Hurricanes and tropical storms pose only a rare threat. Strongest winds
during nor'easters generally come from the northeast but can range between
southeast and slightly west of north., Winds during these storms in excess
of 15 miles per hour (MPH) for over six hours duration from the northeast
are an annual occurrence. The frequency of storm tide stillwater levels
caused by the combination of storm surge and astronomical tide at Revere
has been determined and is shown in Figure A-6. This beach erosion
control project is designed for the mean annual storm tide event (2.33
years) of 12,9 feet, mean low water (MLW). It should be noted that during
the projected 50 year project economic life there is a 64% chance of one
or more 50-year tidal flood events (14.6 feet, MLW) and a 92 percent
chance of one or more 20 year tidal flood events (14.1 feet, MLW). Fifty-
year winds can exceed 45 MPH for over five hours from the east-northeast,
while 25 year winds can exceed 45 MPH for over 2 hours from the
northeast., Wind generated waves occurring during these events at higher
than design stillwater tide levels can cauge significant beach erosion.

D. Other Studies. Several additional studies focusing on coastal
flood protection in the vicinity of Revere Beach are Roughans Point, Point
of Pines, Revere Backshore, Lynn and Saugus (Plate A-1). As a part of
Continuation of Planning and Engineering (CP&E) studies for Roughans
Point, two dimensional hydrodynamic wave modeling is underway for the
entire Broad Sound area. This modeling effort will further define the
combined water level and wave climate of the area by "routing" into shore
the Wave Information Study deep water wave hindcasts determined by the
Waterways Experiment Station. The results of the wave modeling effort
will be evaluated in areas of high wave concentration in preparing the
plans and specifications for the beach erosion project.

7
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E. Wave Overtopping. The major benefit from the proposed beach
erosion control project is the reduction of maintenance costs that are
incurred by the MDC in rehabilitating the existing Revere Beach
seawalls, These flood control seawalls are becoming unstable due to
continual beach erosion, caused by wave action, at the toe and frequent
substantial wave overtopping. The proposed beach will reduce wave
overtopping of the seawalls. Although not specifically a flood control
project the proposed beach will have the tangential effect of reducing
backshore flooding caused by wave overtopping and encourage additional
development along the backshore. Any such tangential flood control
benefits can only persist if attentive beach maintenance procedures are
adhered to following erosion which can occur during significant storm
events.

The proposed beach berm elevation of 18.,0' above MLW has been fixed
at a height that would prevent overtopping from the maximum depth limited
wave of approximately 9.0' that could occur at the time of the design
stillwater level.

In addition other ongoing study efforts have shown that if the
authorized beach erosion control project were in place and maintained to
its full design dimensions when a major storm occurred, it initially would
almost completely eliminate overtopping of the backshore walls for all
storms up to and including a Standard Project Northeaster (SPN). However,
as soon as the beach starts to be cut back to any substantial degree its
effectiveness would be substantially reduced.

6. GEOTECHNICAL

A. General. Geotechnical investigations and studies were performed
to locate and evaluate sand borrow sites that would be compatible as sand
fill for Revere Beach. The investigations were performed to determine’
description and quantity of sand materials available from commercial
borrow sources and from the abandoned I-95 embankment material owmned by
the Department of Public Works, Commonwealth of Massachusetts. The I-95
embankment material, located approximately 4.5 miles from the project
site, is considered to be the best suited as beach fill material because
of its close proximity and the availability of the embankment material at
minimal costs to the sponsoring entity and the Federal Government. Off-
shore sources were not considered as they were investigated previously and
determined to be unsuitable for the Revere Beach project. Therefore, no
additional investigations were analyzed at off-shore locations. An in-
depth description of the geotechnical investigations are included in
Appendix B, Geotechnical. '

B. I-95 Embankment Material. The abandoned I-95 embankment is
located in the city of Revere west of the Salem Turnpike between Bell
Circle and the Saugus River. There are approximately 4,000,000 cubic
yards of material at the I-95 embankment site. The material's physical
characteristics are classified as light brown, fine to coarse sand with an
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average gravel content of 8 percent and an average silt content of 7
percent. ‘

C. Existing Conditions at Revere Beach. Revere beach is relatively
flat. The existing beach surface is a light gray fine to medium sand with
an average coarse sand and gravel content of 5 percent. The existing
beach sand varies in depth from approximately three inches to approximate-
ly 2.5 feet before significant quantities of gravel were observed in the
hand excavated test pits dug for this study.

D. Beach Construction. It is recommended that the I-95 embankment
material be used to furnish beach fill material for Revere Beach, The
material can be obtained from the Commonwealth of Massachusetts,
Transportation costs for hauling the material would be relatively low due
to the close proximity between the I-95 embankment material and project
site. The I-95 embankment material is coarser than the existing beach
sand and would enhance the stability of the beach. In general, the
material can be used as it exists at the embankment, however for aesthetic
purposes the material will be screened and washed to extract the gravel
and siit for a 2-foot cap layer.

7. OTHER PLANS INVESTIGATED

A cursory review of another plan evaluated in the March 1968 report
that would have incorporated the recommended plan plus the installation of
eight strategically located rock groin structures was conducted. The
groin structures would vary in length between 410 and 615 feet and be
placed about 1,200 feet apart, The groin structures would compartmental-
ize the sandfill and maintain the beach width and alignment in two areas
with a history of beach erosion and concentrated wave attack. These areas
are sensitive to littoral movement of existing fine grain size beach
material. However, a better graded material for beach construction would
be less susceptible to movement. The groins will not reduce offshore
losses. The best available data on losses for the existing beach do not
indicate that the groin structures would be economically justified as a
means of reducing periodic beach nourishment or that the groins are
necessary for the sole purpose of maintaining the project width and
alignment. Therefore, the plan to include groin structures within the
boundaries of the project was eliminated from further investigation.

‘ In certain instances detached offshore breakwaters have proved to be
effective beach erosion control measures. For this project it was
determined that the use of an offshore breakwater would not adequately
meet the needs of the study area, and as such, it was not evaluated or
addressed in this report.
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8. DESCRIPTION OF THE PROJECT

A. Beach Erosion. The problem at Revere Beach is general beach
erosion due principally, as in most areas, to the advanced development of
the shore and the erection of protective seawall structures which have
eliminated the sources of supply of localized littoral materials to the
shore which formerly provided some equilibrium under natural shore
processes. The specific problem at Revere Beach is caused by localized
littoral transport combined with offshore losses of the existing material
and the insufficient supply of replenishment material. The existing
elevation of the beach averages about 4 feet above mean low water. Due to
the existing beach elevation and/or slope of the beach fronting the
seawalls, the majority of the seawalls are subject to daily wave action,
frequent overtopping and/or rapid deterioration. Historic informatiom
exists which documents that various sections have failed due to seawall
footing undermining caused by erosion from wave action.

B. Proposed Improvements. The restored beach would prevent daily
tides and annual storm waves from reaching the seawalls. The project
would' substantially reduce repair costs to deteriorating seawalls and
reservation facilities by providing beach widening through placement of
sandfill along 13,000 feet of beach fronting the Metropolitan District
Commission Reservation to a backshore elevation of 18 feet above mean low
water. This would provide a protective and recreational beach averaging
185 feet in width behind the mean high water line.

The design profile depicted by the typical section on Sheet 1 of 3
was specifically developed to have the toe of the fill material end as
high above MLW as possible in keeping with the natural angle of repose of
the fill material and the wave climate in the project area. This design
accomplishes two major purposes. First of all it minimizes the initial
quantity of fill material needed for project implementation. Secondly, it
minimizes the total amount of surface area on the beach slope that will be
acted upon by the tides, currents and waves over the normal tide range
existing at the project site as well as the time of exposure to these
forces during a complete tide cycle., If the toe of the gslope of the fill
was extended to terminate at MLW the initial quantity of fill required
would be increased by about 50% with no associated increase in the project
benefits. Additionally the slope of fill would be acted upon by erosive
forces during all stages of the tide, resulting in increased annual losses
and future maintenance costs.

9. CONSTRUCTION PROCEDURES

A. General Description. A total volume of about 768,000 cubic yards
of sand is required to be placed along the beach. This includes an
allowance of 6,000 cubic yards for the first two years of anticipated
annual nourishment. The haul distance from the I-95 embankment site to
the beach averages about 4.5 miles., It is expected that a fleet of ten,
20 cubic yard capacity, trucks can transport the beach fill material

10
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within the allocated construction time of 16 months, Ingress and egress
to the I-95 embankment material will be from existing righta-of-way. The
beach can be accessed from existing truck ramps or temporary truck ramps
permitted to be built during construction activities.

The top two feet of sandfill material placed on the beach will be
screened, sieved and washed for aesthetic purposes and to minimize
overfill requirements. The screening, washing and sieving operations will
be located at the I-95 embankment site. The requirements for the
screening and sieving procedures are to retain on a No. 4 sieve no more
than five percent by weight of the material and remove the silt and fine
grained materials passing the No. 200 seive.

Other construction equipment necessary during the construction phase
are a front-end loader at the I-95 embankment material to load the trucks
and a bulldozer to spread and grade the material on the beach.

B. Construction Sequence. Construction start-up is expected to
commence March/April 1986, continue through the summer and stop during the
winter months and resume the following spring. Total construction time is
estimated at 16 months. Because of the necessity of keeping the beach
open for recreational needs, it is planned to cordon-off a beach length of
about 300 to 500 feet with safety/construction fences that would eliminate
pedestrian traffic within the construction zone. This allows a substan-
tial length of beach to remain open for public usage. After each section
of beach is constructed, ingpected and approved, that section of beach
would be returned to public usage and another incremental section of beach
would be closed during construction., This process would be repeated until
the entire beach is constructed according to the authorized plan.

" Construction activities would be initiated at the southern limit (Eliot
Circle) becauge this section of the beach has experienced stabilization
and would create a good base to initiate the beach construction project.

10, ENVIRONMENTAL CONSIDERATIONS

The environmental impacts for the beach nourishment project are con-
gidered insignificant. The environmental documents are in Appendix F.
These have been prepared in accordance with the National Environmental
Policy Act of 1969, appropriate environmental laws, regulations, and
executive orders. Determination that an Environmental Impact Statement is
not required 13 based on the information contained within these documents
and this report.

11. ACCESS ROADS

The location of the beach borrow material and the site of the beach
project are both within the boundaries of the city of Revere. Designated
truck routes have been established in coordination with the city of Revere
through the Department of Planning and Community Development. To permit
truck traffic on the Metropolitan District Commission (MDC) parkways dur-
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ing the construction periods, special permits will be obtained from the
MDC, the sponsoring agency. Construction traffic flow patterns will
utilize existing public roads and an existing right-of-way roadway already
available at the borrow site. No new access roads will be required.

12. CONSTRUCTION MATERIAL

The source of beach fill material will be obtained from the abandoned
I-95 embankment material. Extensive field investigations and analysis
have been performed and determined the embankment material is a suitable
source of beach sand. For a detailed description of the material refer to
Appendix B, Geotechnical.

13. PROJECT SAFETY

To alleviate safety problems with the authorized beach erosion con-
trol project, it is planned to cordon-off a length of about 300 to 500
feet of beach with temporary safety/construction fences. This would
elimingte pedestrian traffic within the construction zone. Police details
will be assigned at the ingress and egress points for truck construction
traffic,

14, COST ESTIMATES

The cost estimate was computed based on placing 768,000 cubic yards
of sand on Revere Beach. The beach fill material is being obtained from
the abandoned I-95 embankment. This material is owned by the Commonwealth
of Massachusetts, Department of Public Works (DPW). A letter of assurance
obtained from the DPW states the I-95 embankment material can be utilized
for the Revere Beach Erosion Control Project. A failr market value for the
material of $2.50 per cubic yards has been included as part of the unit
cost towards the total construction costs. This value represents the
estimated amount that the local sponsor will receive as credit towards
their cash contribution.

Tabulated separately below are the costs for (1) material, (2)
transportation and placement and (3) screening, sieving and washing
operations. An allowance of 10 percent for contingencies, in lieu of the
standard 20 percent contingencies, according to Engineer Manual 1110-2-
1301 for Cost Estimates = Planning and Design Stages, has been used based
on judgement evaluation of the site and project simplicity. Costs of
engineering and design and of supervision and administration, are based on
actual costs to date and estimated remaining requirements based on
experience, knowledge and comparison with similar projects in the area.
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SUMMARY QF COSTS
(March 1985 Price Level)

Construction Cost
768,000 c.y. @ $4.10 c.y. (transportation & placement) $3,150,000

768,000 c.y. @ $2.50/c.y. (fair market value of material)  $1,920,000
300,000 c.y. @ $1.00/c.y. (screening, sieving & washing

operations) 300,000
$5,370,000
Contingencies (10%) 540,000
Engineering and Design 510,000
Supervision and Administration 480,000
Total First Cost $6,900,000
Periodic Beach Nourishment
3,000 cubic yards annually ‘ $60,000

15. SCHEDULE FOR DESIGN AND CONSTRUCTION

Based on receiving approval of the General Design Memorandum document
by September 1985, and availability of FY 86 construction funds, the
principal schedule components and sequence of construction operations are
as follows:

1, Preparation of plans and specifications September 1985
2. Advertise/Issue Project for Bidding December 1985
3. Open Bids January 1986
4, Award Contract February 1986

5. Notice to Proceed/Start Beach Construction March/April 1986

The estimated construction duration is 16 working months with construction
scheduled during the summer months and not permitted during the winter
months, Therefore, construction activities will commence April 1986 and
extend through November 1986, Construction will be resumed April 1987 and
performed until completion, estimated at November 1987. All construction
work is planned as contract labor.

16. OPERATION AND MAINTENANCE

Periodic beach nourishment is estimated at 3,000 cubic yards per
year. The Federal share would be 50 percent for the first 15 years of
project life after which benefits and techniques would be reevaluated.

The initial quantity of fill required for project construction
includes an allowance of 6,000 cubic yards to cover the losses that are
expected to occur during the first two years the project is in
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existance., In order to continue to derive the most benefits from the
project it is important that it be maintained to its design dimensions as
shown on sheet 1 of 3 to the maximum extent possible. The MDC will be
responsible for maintaining the beach including periodically redistri-
buting the £ill material on an as needed basis to preserve the projects
integrity. However, eventually over a long period of time either as a
result of normal erosive forces or severe coastal storms the design
section will be reduced to a minimum that will dictate that a renourish-
ment operation be implemented to avoid substantial loss of benefits. This
minimum section is not easily definable but based on past experience,
existing conditions, and future considerations it appears that once the
beach berm is lower by 2 feet over approximately 1100 feet of beach a
renourighment operation should be carried out. This loss equates to a
quantity of approximately 20,000 cubic yards of material., Appendix D
contains additional details regarding when renourishment may be required.

17. ECONOMICS

The construction costs for the beach erosion control project were
compared with the benefits being derived for the project. The benefits
obtained are protection and preservation of the seawalls and beach
reservation facilities and to a lesser extent recreational benefits. The
cost of the project when compared with the benefits has a benefit to cost
ratio based on 8~3/8% interest rate and a 50 year project life was
computed at l.44. For an in-depth analysis of the economics portion of
the project refer to Appendix G.

18. COST ALLOCATION

Summary of First Costs

Federal $3,450,000
Non~Federal $3,450,000
TOTAL $6,900,000

The project sponsor is supplying the sandfill material and will
recelve a credit of $2.50 per cubic yard for material towards their cost
sharing in the project. The sandfill material estimated yardage required
for the project is 768,000 cubic yards. This material has an equivalent
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market value including a contingency allowance of §2,110,000. Hence, the
Non-Federal share for the project includes the sandfill material plus an
estimated cash contribution of 351,340,000.

19. RECOMMENDATIONS

I recommend that the beach erosion control project for Revere Beach
as submitted in this memorandum be approved as the basis for preparation
of contract plans and specifications.

1 further recommend that Federal participation be authorized in the
amount of one-half the cost of periodic nourishment by depositing sand on
the beach at suitable intervals of time for the first 15 years of project

life, the periodic nourishment to be by the United State after receipt of
the local share.

4 A 8s ot

 DATE CARL B. SCIPLE
Colonel, Corps of Engineers
Division Engineer
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INTRODUCTION
A-l. GENERAL

The purpose of this appendix is to provide the coastal engineer with
eclimatic and tidal hydrology and hydraulic information necessary for
evaluation of erosion processes at Revere Beach and for the design of
proper corrective measures.

Wind generated waves are the principal agent of coastal erosion.
Near shore currents generated by waves, winds, astronomical tides or
riverine flow also play an essential role. The precise location of most
active erosion is determined to a significant extent by the water level as
averaged over many tide cycles and wave pericds. Substantial variations
in water level can be produced by astronomical tides and by storm surges .
caused by the combination of high onshore winds and low atmospheric
pressure., Factors related to water level variations and the production of
waves in the study area will be discussed in this appendix.

Additionally, overtopping of existing seawalls by wind generated
waves 1is the principal agent of coastal flooding in the Revere Beach area
of Revere, Massachusetts. The amount of wave overtopping is significantly
affected by the wave characteristies, local winds, geometry of protective
works and ocean level. The coilncidence of high water level, large waves,
and strong onshore winds causes a threat of very serious flooding due to
wave overtopping. Other studles have been conducted to address the flood
threat in the Revere area. These related efforts are described herein.

Included in this appendix are sections on: (a) general climatology of
the area, (b) tidal hydrologic analysis of ocean level variations, and (c)
hydraulic analysis of wave runup and overtopping and related model
investigations being conducted in the area for other related flood
protection investigations.



CLIMATOLOGY
A-2. GENERAL

Revere, Massachusetts, located at 42 degrees north latitude, has a
cocl, semi-humid, and most variable climate, typical of New England. Its
climate is somewhat less harsh than in the higher inland areas of New
England due to the moderating effect of the adjacent ocean waters. Its
location on the easterly facing coast of New England exposes the Revere
Beach area of Revere to coastal storms that move northeasterly up the
Atlantic Coast with accompanying intense rainfall, winds and flood
producing storm tides and waves.

A-~3. TEMPERATURE

The mean annual temperature at Revere is 51 degrees Fahrenheit
(F.)« Mean monthly temperature varies from a high of 72 degrees F. in
July to 29 degrees F. in January and February. Extremes in temperature
vary from occasional summertime highs of 100 degrees F. to wintertime lows
in the minus teens. Mean, maximum and minimum monthly tempertures as
recorded over a 109-year period at neighboring Boston are listed in table
A"‘l . ’

A-4., PRECIPITATION

The mean annual precipitation at Revere is 42 inches based on 110
continuous years of record at neighboring Boston. Precipitation is
distributed quite uniformly throughout the year, averaging about 3.5
inches per month. Short duration intense rainfall often results with fast
moving frontal systems, thunderstorms, and coastal storms. Also much of
the winter precipitation occurs as snowfall. Mean, maximum and minimum
monthly precipitation recorded at Boston, Massachusetts is listed in table
A—Z-

A-5. SNOWFALL

The average annual snowfall at Revere is 43 inches. Mean monthly and
annual snowfall recorded at Boston is listed in table A-~3. Data on
seasonal snowpack is not available for Revere. However, snow surveys by
the Corps of Engineers in the Blackstone River basin, about 20 miles south
and 15 miles inland from Boston, indicate maximum water equivalent occurs
about the lst of March, ranging from near zero to about 6 Inches with an
average of about 2.7 inches.

A-2



Month
January
February
March
April
May
June
July
August
September
October
Novenber

December

Annual

TABLE A~]

MONTHLY TEMPERATURE

BOSTON, MASSACHUSETTS
Elevation 15 feet NGVD

109 Years of Record
(Degrees Fahrenheit)

Mean
29.0
29.3
37.7
47.4
57.9
67.3
72.5
71.6
WA
5449
44.5

32.9

50.8

Maximum
72
68
86
89
97

100
104
101
102
20
83

69

104

Minimum

-13

11

31

42

46

47

34

25



TABLE A-2

MONTHLY PRECIPITATION
BOSTON, MASSACHUSETTS
Elevation 15 Feet NGVD
110 Years of Record

{Inches)
Month Mean Maximum Minimum
January 3.67 10.55 0.35
February 3.35 9.98 0.45
March 3.84 11.75 Trace
April 3.55 10.83 0.20
May 3.24 13.38 0.25
June 3.13 9.13 G.27
July 3.12 12.38 0.52
August 3.64 17.09 0.37
September 3.23 11.95 0.21
October 3.27 8.84 . 0.06
November 3.80 11.63 0.59
December 3.70 9.74 0.26
Annual 41.54 67.72 23.71




TABLE A-3

MEAN MONTHLY SNOWFALL
BOSTON, MASSACHUSETTS
Elevation 15 Feet NGVD
110 Years of Record
(Average Depth in Inches)

Month Snowfall
January 11.9
February 12.5
March 7.7
April 1.6
May . Trace
June 0
July 0
August 0
September 0
October Trace
November l.4
December ' 8.0
Annual 43.1

TIDAL HYDROLOGY
A-6. ASTRONOMICAL TIDES

At Revere, tides are semidiurnal, with two high and two low waters
occurring -during each lunar day (approximately 24 hours 50 minutes). The
resulting tide range is constantly varying in response to the relative
positions of the earth, moon, and sun; the moon having the primary tide
producing effect. Maximum tide ranges occur when the orbital cycles of
these bodles are in phase. A complete sequence of tide ranges 1is
approximately repeated over an interval of 19 years, which 1s known as a
tidal epoch. At the National Ocean Survey (NOS) tide gage in Boston,
Massachusetts {(the one nearest to Revere), the mean range of tide and the
mean spring range of tide are 9.5 feet and 11.0 feet, respectively (see
figure A-1). However, the maximum and minimum probable astronomic tide
ranges at Boston have been estimated at about 1l4.7 and 3.0 feet,
respectively, in studies by the Corps Coastal Engineering Research Center
(CERC). The variability of astronomical tide ranges is a very significant
factor in beach erosion and tidal flooding potentials at Revere. This is
explained further in section A=-9.
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Because of the continual variation in water level due to the tides,
several reference planes, called tidal datums, have been defined to serve
as a reference zero for measuring elevations of both land and water.

Tidal datum information for Boston is presented on figure A-l and table A-
4. These data were complled using currently available NOS tidal benchmark
data for Beston along with the CERC report entitled, "Tides and Tidal
Datums in the United States™, SR No. 7, 1981. The epoch for which the
National QOcean Survey has published tidal datum information for Boston is
1960-78. A phenomenon that has been observed through tide gaging and
tidal benchmark measurements is that sea level is apparently rising with
respect to the land along most of the U.S. coast. At the Boston National
Ocean Survey tide gage, the rise has been observed to be slightly less
than 0.1 foot per decade. Sea level determination is generally revised at
intervals of about 25 years to account for the changing sea level
phenomenon.

" TABLE A-4

BOSTON TIDAL DATUM PLANES
NATIONAL OCEAN SURVEY TIDE GAGE

(BASED UPON 1960-78 NOS TIDAL EPOCH)

Tide Level
(Ft., NGVD)

Maximum Probable Astronomic High Water
Mean Spring High Water (MHWS)
Mean High Water (MHW)

* Minimum Probable Astronomic High Water
Mean Tide Level (MTL)
National Geodetic Vertical Datum (NGVD)
Maximum Probable Astronomic Low Water
Mean Low Water (MLW)
Mean Spring Low Water (MLWS)
Minimum Probable Astronomic Low Water
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A-7. STORM TYPES

Twe distinct types of storms, distinguished primarily by their place
of origin as being extratropical and tropical cyclones, influence coastal
processes in New England. These storms can produce above normal water
levels and waves and must be recognized in studying New England coastal
problenms.

a. Extratropical Cyclones. These are the most frequently occurring
variety of cyclones in New England. Low pressure centers frequently form
or intensify along the boundary between a cold dry continental air mass
and a warm moist marine ailr mass just off the coast of Georgia or the
Carolinas and move northeastward more or less parallel to the coast.
These storms derive their energy from the temperature contrast between



cold and warm air masses. The organized circulation pattern assoclated
with this type of storm may extend for 1,000 to 1,500 miles from the storm
center. The wind field in an extratropical cyclone 1is generally
asymmetric with the highest winds in the northeastern quadrant. Since the
storm's center generally passes parallel and to the southeast of the New
England coastline, highest onshore wind speeds are generally from the
northeast. For this reason these storms are called "northeasters™ or
"nor'easters” by New Englanders. As the storm passes, local wind
directions may vary from southeast to slightly west of north. Coastlines
exposed to these winds can experience high waves and extreme storm

surge. Such storms are the principal tidal flood producing events at
Revere. The prime season for northeasters in New England is November
through April.

b. Tropical Cyclones. These storms form in a warm moist air mass
over the Caribbean and the waters adjacent to the West Coast of Africa.
The air mass is nearly uniform in all directions from the storm center.
The energy for the storm 1s provided by the latent heat of condensation.
When the maximum windspeed in a tropical cyclone exceeds 75 wmph, it is
labeled a hurricane. Wind velocity at any position can be estimated based
upon the distance from the storm center and the forward speed of the
storm. The organized wind field may not extend more than 300 to 500 miles
from the storm center. Recent hurricanes affecting New England generally
have crossed Long Island Sound and proceeded landward in a generally
northerly. direction. However, hurricane tracks can be erratic. The
storms lose much of their strength after landfall. For thils reason the
southern coast of New Fngland experiences the greatest surge and wave
action from the strong southerly to easterly flowing hurricane winds.
However, on very rare occasions, reaches of coastline in northern New
England may experience some storm surge and wave action from the weakened
storm. Hurricanes have not been a principal cause of flooding at
Revere. The hurricane season in New England generally extends from August
through October.

A-8 WINDS

An estimate of windspeed is one of the essential ingredients in any
wave hindcasting effort. The most accurdte estimate of winds at sea,
which generate waves and propel them landward, is obtained by utilizing
isobars of barometric pressure recorded during a given storm. However,
actual recorded wind speed and direction data observed at a land based
coastal meteorological station can serve as a useful gulde when more
locally generated waves and currents are of interest. The disadvantage
with using land based wind records is that they may not be totally
indicative of wind velocities at the sea—air interface where the waves are
generated. However, often they are:the only available source of
information and adjustments must be made to develop overwater estimates
from the land based records.



The National Weather Service (NWS) has recorded 31 years of hourly
one-minute average wind speed and direction data at Logan International
Airport in Boston, Massachusetts from 1945 through 1979. Logan Airport,
which is adjacent to Revere, is the closest location to the project for
which relatively complete, systematically recorded, wind data are
available. These windspeed data were adjusted to a standard 33-foot
observation height and one-minute average windspeeds were coaverted to
one-hour average windspeeds. Since Logan International Airport 1s almost
directly adjacent to the ocean, no land to sea coaversion was applied.
However, a wind stability correction was made for all fetches of
interest. All adjustments were made in accordance with ETL 1110-2-305 on
the subject of determining wave characteristics on sheltered waters.
Utilizing these one~hour average wind data, the percent occurrence of wind
direction and windspeed range were computed. Since only on-shore winds at
Revere Beach are of interest, the wind directions utilized in this
analysis were limited to those between northeast (NE) and southeast
(SE)+ This analysis, the results of which are shown in table A-5 and
figure A-2, indicated that the principal onshore wind direction for
windspeeds < 5 mph is from the SE and, for wind speeds > 5 and < 15 mph,
it is from the ESE. Winds > 15 and < 20 mph generally come from the E.
Winds > 20 mph come from the NE. The maximum average windspeed (11.8 mph)
is from the NE and the greatest maximum speed was 68.7 mph from the SE.
Overall average speed is 10.5 mph. Table A-5 also shows the resultant
wind direction for various windspeed ranges. The resultant wind direction
is a vector quantity computed using the product of windspeed and direc-
tion. It is an indicator of net air movement past a given location.
Overall, the resultant wind direction i3 from the E. However, winds > 20
mph have a more ENE resultant. The greatest percentage of windspeeds is
shown £o be > 10 and < 15 nph.

Utilizing the above mentioned héight adjusted data base, average wind
speeds and resultant directions were computed over various durations with
the other previously mentioned adjustments being made subsegquently.

Annual maximum values were then determined for each onshore direction.
The frequency of these annual values were determined using a Pearson Type
III distribution function with expected probability adjustment. The
systematlc record alone was used for all analyses. In some cases severe
northeast storm or hurricane winds were identified as high outliers in a
statistical test. These outliers were excluded from the analysis. All
results are summarized in figures A-3(a) through A-3(e).

Additionally, windspeed persistence was determined on a directional
basis. The resulting windspeed persistence data, shown on tables A-6(a)
through A-6(e), for directions northeast through southeast, indicate the
maximum number of consecutive hourly wind speed observations that occurred
at or above a given speed from a particular direction. Data on table A-
6(a) indicate an occurrence of winds in excess of 40 mph for six
consecutive hours from the NE. Three consecutive hourly values greater
than 45 mph and six consecutive hourly values greater than 35 mph from the
ENE are shown on table A~-6(b). The highest average windspeed, listed in
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TABLE A-5

BOSTON, MASSACHUSETTS
ADJUSTED HOURLY WIND OBSERVATONS BETWEEN NE AND SE
(One-Hour Average Values)

PERCENT OF ONSHORE WIND SPEED AND DIRECTION OBSERVATIONS (X 10)

Wind Speed Range (MPH)

' All Avg. Max.

0-5 5-10 10-15 16-20 20-25 25-30 30-35 Over 35 Inclusive Speed Speed

(mpR)  Tmph)

19 46 55 N 16 8 3 2 179 11.8 54.3

20 52 59 3] 13 7 2 2 185 11.3 49,2

23 69 91 33 10 5 2 1 234 10.7 55.3

22 73 92 30 7. 2 1 0 227 10.0 49.2

24 72 63 13 2 1 0 0 174 8.7 68.7

108 313 . 360 136 48 22 7 5 1,000 10.5 68.7
E E E E ENE ENE ENE ENE E

NOTES: 1) Wind speed ranges indicated include values greater than the lower 1imit and less than or equal

to the higher 1imit.

2) Onshore winds occur 21 percent of the time. Therefore, average annual number of occurrences (A) =

percent occurrence times 18.654. For instance for a wind speed range of 0-5 mph from the ENE
A=2.0 (18.654) = 37.
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table A-6(e),was 69 mph from the SE. Winds greater than 25 mph from the
SE for four consecutive hours are presented in table A-6(e). This —
analysis demonstrated that high onshore winds can occur for extended

pericds of time in the study area. High speed-long duration winds are

usually associated with northeasters and therefore come £rom a

northeasterly direction. High intensity-short duration winds have come

from the southeast due to hurricane events. Similar to tables A-6(a)

through A-6(e), tables A-6(f) through A-6(j) indicate percentages of

occurrence for each speed class and maximum duration. Windspeed

persistence between NE and SE, without regard to individual changes in

onshore wind direction, is shown in table A~6(k) and the associated

percentages in table A=6(1). Resultant wind directions are listed in

table A-6(m). Lower speed winds seem to come mainly from the E with an

increasingly northeasterly trend as the speed class increases.

When studying beach erosion and estimating wave runup and overtopping
of coastal structures it is useful to examine wind conditions occurring
during past storms in order to get an appreciation for the severity of
experienced wave overtopping conditions. Table A-7 presents National
Weather Service (NWS) wind observations recorded at Logan Airport in
Boston during notable tidal floods. From this data it can be seen that
the strongest winds recorded during flood events generally originated from
directions hetween northeast and east. The greatest fastest-mile
(approximately equal to one-minute average speed) listed, 61 mph from the
northeast, was recorded on 6 February 1978 during the great “Blizzard of
'78." By comparing table A~7 with table A-10, it can be seen that the
stillwater tide levels recorded during thesg storm events. ranged between
10.3 and 8.3 feet, respectively. However, extremely severe onshore winds
have cccurred during storm events which produced significantly lower
observed maximum stillwater tide levels in the study area.

Since the astronomic tide range at Revere is so varilable, as
explained in section A~6, many severe coastal storms occur during periods
of relatively low astronomic tides. Thus, even though a storm may produce
exceptionally high onshore winds, waves and a tidal surge, the resulting
tide level may be less than that occurring during a time of high
astronomic tide and no meteorological influence. Table A-8 presents wind
data recorded at Logan Airport during storms which produced annual maximum
surge values of three feet or more. For comparison, table A-9 lists
maximum annuazl storm surges and associated observed tide levels. It can
be seen that the recurrence intervals of the maximum observed tide levels
recorded on days of maximum annual storm surge were generally less than
one year, with only a few storms producing significant tidal flood
levels. Some of the most severe onshore winds, waves and storm surges are
shown to have produced minor tidal flooding, owing to their coincidence
with low astronomic tides. A good example of this 1s the 29 November 1945
event which produced the maximum storm surge of record at Boston;
extremely high onshore winds occurred during low astronomic tide and
resulted in only a minor tidal flcod level (7.6 feet NGVD).
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Date

6 Feb
29 Dec
25 Jan
19 Feb
25 May
21 Apr

" 20 Jan
30 Nov
9 Jan
16 Mar
16 Mar
6 Apr

26 Feb
2 Dec
7 Mar
4 Apr

22 Dec

*Resultant speed and direction not available for the period
prior to 1964; direction shown is prevailing wind direction.

**Fastest-mile not availlable; value shown is five-minute

average speed.

NOTE:

TABLE A-7

- BOSTON = LOGAN INTERNATIONAL AIRPORT
NATIONAL WEATHER SERVICE

WIND OBSERVATIONS RECORDED

DURING NOTABLE TIDAL FLOODS

1978
1959
1979
1972
1967

1940

1961
1944
1978
1976
1956
1958

1979
1974
1962
1973
1972

Listing is in order of decreasing observed stillwater

Resultant

ENE
NE*
ENE
NE
NE

NNW*

SsW
ENE
ENE*
WSw*

NE
ENE
NE*
E
N

Average Fastest-Mile
Direction Speed Speed Speed Direction

(mph)  (mph)  (mph)

28.4 29.3 6L

- 20.7 34
23.2 24.2 45
21.1 24.2 47
34.3 34.7 50

- 13.3 43%*
- 2647 41

- 13.4 48%%
22.8 28.8 43
15.4 20.4 35
- 28.1 54

- 13.8 32
19.1 19.6 30
15.7 20.7 38

- 3106 42
13.0 13.5 31
13.3 13.5 21

tide level to provide uniformity with table A-10.

ENE
E
N

Conversely, rather significant tidal flood levels can result from the
coincidence of relatively high astronomic tides and only minor
meteorclogical events.
reach 7.4 feet NGVD (see table A-4).

storm surge of only 2 to 3 feet can produce major tidal flood levels.

Astrononic high tide level in Boston alone can

With such a condition, a coincident

The

7 February 1978 storm tide at Boston reached 10.3 feet NGVD, the greatest

of record, but was produced by a combination of astronomic tide of 6.9
~ feet NGVD and surge of 3.4 feet,the latter being of only moderate
magnitude (see table A-9 which shows that a surge of 3.4 feet is not

extreme).
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Date

29 Nov
13 Apr
6 Fedb
14 Fed
17 Nov

3 Mar
4 Mar
19 Fed
30 Jan
.31 Aug

16 Feb
12 Nov
25 Jan
16 Mar
22 Mar

15 Nov
11 Mar
30 Jan
17 Feb
7 Mar

20 Feb
19 Jan
27 Dec
25 Nov
7 Nov

12 Mar
16 Apr
8 Mar
14 Aug
28 Jan

1945
1961
1978
1940
1935

1947
1960
1972
1966
1954

1958
1968
1979
1956
1977

1962
1924
1939
1952
1923

1927
1936
1969
1950
1953

1959
1929
1931
1971
1973

TABLE A-8

BOSTON LOGAN INTERNATIONAL AIRPORT

NATLONAL WEATHER SERVICE

WIND OBSERVATIONS RECORDED

DURING ANNUAL MAXIMUM SURGE

PRODUCING STORMS

(1922-1979)

Fatest-Mile

@

63 *

42
61
51
54

18
23

Direction

1§E1 8 HEwEm BeHBe FHEEE8

FGLEL

=

Average
Speed
Zmph)
40.5
25.0.
29.3

12.7
14.9

13.4
28.0
24.2
22.3
31.8

28.0
23.9
24.2
28.1
19.3

28.5

12.7
29.8

12.6
17.3
42.4
30.5

Prevalling
Direction
- E ¢
NE 7
ENE 3
-ME 4
—-AlE 5
- e
N 7
NE é
SSE 4
ENE 10
E 1
E ]2
ENE 13
ENE i
E 15
NW 1
- A ]
NE &
- e 1T
WNW 77
E !
NE 2l
SE 2.5
E 24
NE s 5

*Fastest-mile not available; value shown is five-minute average speed.

NOTE:

Listing in order of decreasing annual maximum storm surge to allow

comparison with Table A~7.
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Windspeed observations recorded by the NWS at Boston's Logan Airport
during the great blizzard of '78 are shown on figure A-4. It shows gusts
in excess of 55 knots (63 mph) for about four hours from the ENE. Average
wind speeds were sustained above 43 knots (49 mph) for nearly four hours
from the same direction.

Additionally, Memorandum HUR 8-5 entitled, "Criteria for a Standard
Project Northeaster for New England North of Cape Cod" indicates that
during maximum storm intensity a Standard Project Northeaster could
produce winds approaching 60 knots (69 mph) from the northeast at the
project gsite. Therefore, in design analysis for related flood protection
studies, it was assumed that local winds would be about 60 mph from the NE
during the period of potential wave overtopping of existing seawalls.

A-~9. .STORM-TIDE AND TIDE STAGE-FREQUENCY

The total effect of astronomical tide combined with storm surge
produced by wind, wave, and atmospherlc pressure contributions is
reflected in actual tide gage measurements. Since the astronomical tide
is so variable at the study area, the time of occurrence of the storm
surge greatly affects the magnitude of the resulting tidal f£lood level.
Obviously, a storm surge of three feet occurring at a low astronomic tide
would not produce as high a water level as would be produced if it
occurred at a higher tide. It is important to note that the storm surge
itself varies with time thus introducing another variable into the makeup
of the total flood tide. The variation in observed tide, and surge at
‘Boston during the 'Blizzard of '78" is shown in figure A~S. It is
interesting to note that the maximum surge (4.7 ft.) occurred just before
10 pem. on 6 February. However, the maximum observed tide occurred about
10:30 a.ms the following day when the surge had dropped by 1.3 feet. Had
the maximum surge recorded during the storm occurred-at 10:30 a.m. on 7
February, the observed tide would have been 1l1.6 feet NGVD, and would have
resulted in even more catastrophic flooding at Revere. Annual maximum
surge values of greater than or equal to 3.0 feet measured at the Boston,
Massachusetts, National Ocean Survey (NOS) tide gage are shown in table A-
9. This table shows the importance of coilncident astronomic tide in

producing significant tidal flooding. (See the discussion in section A-8
which deals with the wind observations recorded during these events.)

The NOS has systematically recorded tide heights at Boston,
Magsachusetts since 1922, The record prior to that time was developed
utilizing staff gage measurements and historical accounts. Maximum
observed stillwater tide heights (measurements taken in protected areas in
which waves are dampened out) recorded up to 1983 are shown in table A~
10. Also shown are the tide heights with an adjustment applied te account
for the effect of rising sea level (see section A=6). The greatest
observed stillwater tide level recorded occurred during the "Great
Blizzard of '78." No hurricanes or tropical storms have produced extreme
tide heights at Boston, thus indicating that the principal threat of
flooding in the study area is due to storms of the extratropical variety.
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TABLE A-9

ANNUAL MAXIMUM STORM SURGE
BOSTON, MASSACHUSETTS
(1922-1979)

. Maximum _
Annual Maximum Observed Tide Recurrence*
Date Storn Surge level fcor the Day Interval
(feet) (ft., NGVD) (years)
30 Nov 1945 5.1 7.6/ T 1—

13 Apr 1961 4.7 8.0 1
6 Feb 1978 47 10.0 50

14 Feb 1940 4o 5.0: r 1
17 Nov 1935 4.3 T 6.5 ' LT 1
3 Mar 1947 4.0 7.2 LT 1
19 Feb 1972 4.0 9.1 10
30 Jan 1966 3.8 5.5 LT 1
31 Aug 1954 3.7 8.2 2
16 Feb 1958 3.7 7.9 1
12 Nov 1968 3.7 7.7 T 1
25 Jan 1979 3.7 Y2 13
22 Mar 1977 3.6 5.3 T 1
15 Nov 1962 3.5 7.9 1
11 Mar 1924 3.4 6.2 T 1
31 Jan 1939 3.4 6.9 T 1
18 Feb 1952 3.4 7.9 1
7 Mar 1923 ‘3.3 6.9 LT 1
20 Feb 1927 3.3 6.9 LT 1
27 Dec 1969 3.3 607 LT 1
25 Nov 1950 3.2 6.4 LT 1
7 Nov 1953 3.2 7.4 T 1
12 Mar 1959 3.1 6.5 LT 1
16 Apr 1929 3.0 8.6 LT 1
8 Mar 193] 3.0 6.5 T 1
14 Aug 1971 3.0 5.4 T 1
29 Jan 1973 3.0 6.1 T 1

LT » lLess Than
*Recurrence interval of observed tide elevations. Obtained from tide
stage-frequency relationship, Figure A-€.
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" TABLE A-10

MAXTMUM STILLWATER TIDE HEIGHTS
BOSTON, MASSACHUSETTS

Observed Adjusted Recurrence®%%
Date Elevation Elevation Interval

{Ft., RGVD) (Ft., NGVD) (Years)

7 Feb 1978 10.3 10.3 91
16 Apr 13851 10.1 T 10.4 63
26 Dec 1909 10.5 42
25 Jan 1979 9.3 14
29 Dec 1959 9.5 14
27 Dec 1839 13
15 Dec 1839 13
19 Feb 1972 11

[
¥
*

»
*

HNN:&’M'-D
°id
P

*
*

24 Feb 1723
26 Mar 1830
26 May 1967
21 Apr 1940
29 Dec 1853
4 Dec 1786
20 Jan 1961
30 Nov 1944

1

- [ )
»
»

4
»*
et

[ ] » -»
WO OPLOr-
L ]
-0 NWwoO

4 Mar 1931
3 Dec 1854
3 Nov 1861
9 Jan 1978
16 Mar 1976
17 Mar 1956
7 Apr 1958
15 Nov 1871

.
SN~ WWwKn e v O~ OO = D

« ® 3 »
WWLWESPUV VLR ONOD® O®
a ®

*

23 Nov 1858
26 Feb 1979
2 Dec 1974
7 Mar 1962
4 Apr 1973
22 Dec 1972
28 Jan 1933
31 Dec 1857

® & & s & 8 @
*« o 0 g * a

OOOOPMMED MOEEMM®NE NDIPOEMDOW DWW
»
RNRNRNNWWWE PEFBEPFUOR OO~~~ O~

00 00 G0 000000 OO OO \ngoooooonxn\oso o 0

*Obaerved values after adjustment for changing mean sea level; adjust-
ment made to 1975 mean gea level,
Approximate value based upon historical account. Record not sufficient
to document change of sea level for this time.
Recurrence interval of observed tide elevations. Obtained from tide
stage-frequency relationship, Figure A~6
NOTE: Events occurring within about 30 days of a greater tide producing
event are exluded from this list, Events recorded during years for
which only partial records are available were also excluded.

ek
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A tide stage—~frequency relationship for Boston was previously
developed utilizing a composite of (1) a Pearson type IILI distribution
function, with expected probability adjustment, for analysis of historic
and systematically observed annual maximum stillwater tide levels and,
(2) a graphical solution of Weibull plot positions for partial duration
series data. The resulting tide stage—frequency curve is shown on figure
A-6¢ ‘

NOS tide gage records and high watermark data gathered after major
storms have been utilized in the development of profiles of tidal floods
along the New England coast. Additionally, profiles of storm tides for
selected recurrence intervals have been developed utilizing tide stage-
frequency curves and high watermark ianformation. A location map and
profile for the reach of the New England coast bounding Revere are shown
on figures A-7 and A-8, respectively.

HYDRAULICS

A-10. OTHER STUDIES

Several other studies dealing with coastal flood protection are
underway in the Revere area. These include continued planning and
engineering (CP&E) for Roughans Point, Section 205 studies for Point of
Pines and stage II feasibility investigations for Revere Beach and
backshore areas (see plate 1). During these planning studies, a Standard
Project Northeaster (SPN) tide level was estimated since none had been
previously formally developed. The SPN was estimated as follows:

a. The complete record (1922-present) of the NOS tide gage at Boston
Harbor was analyzed to determine the maximum recorded storm surge
(observed level minus predicted astronomic level}). Previous analysis of
the record up to 1960 only, performed by the U.S. Weather Bureau (USWB)
and shown in USWB Memorandum HUR 8-5, yielded a maximum surge of 5.l
feet. The Techniques Development Laboratory of the National Weather
Service (NWS), as a part of their studies of Boston tide data, updated
this record to 1979 for NED and found that the S.l-foot value remained as
the maximum surge of record. By comparison, this surge value is only 0.4
foot higher than that experlenced during the "Blizzard of '78."

b. The maximum surge of record was then added to the maximum
probable astronomic tide which was obtained from the CERC report entitled
"Tides and Tidal Datums in the United States.” As a comparison, the
maximum probable astronomic tide is only 0.5 foot higher than the maimum
astronomic tide which occurred during the 1978 storm event.
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Feet

Surge, Maximum Observed (30 Nov 1945) 5.1

Maximum Probable Astronomic Tide (NGVD) 7.4

Estimated SPN Stillwater Tide Level (NGVD) 12.5, say
13 feet

An SPN stillwater tide level of 13 feet was adopted for use in
planning investigations for related flood protection studies in the Revere
area » Such an estimate appears reasonable when compared to the 6-7
February 1978 storm tide level of 10.3 feet NGVD, which is the greatest
observed tide in Boston and which has a 1.0 perceat chance of occurrence
(100-year recurrence interval) annually (see figure A-6).

As a part of CP&E studies currently underway for Roughans Point, two
dimensional hydrodynamic and wave modeling is underway for the entire
Broad Sound area. This modeling effort will further define the water
level and wave climate of the area and also refine the SPN estimated tide
and wave conditions. It is planned that results of this modeling will be
examined when available and any needed modifications to the beach design
will be made prior to issuance of plans and specifications.

A=1l. WAVE HEIGHT AND RUNUP

As a part of stage II feasibility investigations for flood protection
of the Revere Beach and backshore area, wave runup was computed along the
beach for analysis of wave overtopping volumes. The analysis performed
was as follows:

A design significant wave height of 9 feet was derived from the deep
water wave forecasting curves contained in the Shore Protection Manual
(SPM), 1977. This was based on the following coincident conditions:

a. Storm winds entering from the east-northeast clockwise through
the southeast, with an unlimited fetch.

b. Windspeeds of 60 mph from the same direction for a duration of 1-
1/2 hours.

However, in no case could the wave experienced exceed 0.78 times the
depth of water at the toe of the structure. Therefore, the maximum wave
varied from 2 to 10 feet depending upon depth of water at the toe of the
structure.

It is noted that the deep water wave forecasting curves have been
revised since the design significant wave height was determined and used
in the stage II £lood control project design. Comparison of the design
significant wave heights determined by both old and revised curves showed
that they produced similar results.
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Wave runup calculations were performed, using the SPM, 1977, for
several stillwater tide levels along Revere Beach for existing conditions,
as well as for various possible structural protection measures. The
proposed protection measures analyzed included a stone berm as well as
beach restoration. It was determined that wave runup on the restored
beach would not produce any significant wave overtopping of the Revere
Beach seawalls. Average runup levels above top of existing seawalls for
existing conditions are presented in table A-ll.

TABLE A-11
WAVE RUNUP LEVELS - EXISTING CONDITIONS

REVERE BEACH
REVERE, MASSACHUSETTS

Stillwater Average Height of Runup
Tide Level Above Existing Seawalls
{Ft., NGVD) , (Feet)

13.0 10.3

11.2 6.1

10.3 . 3.6

A-12. WAVE OVERTOPPING

Estimates of wave overtopping were computed for the existing sea wall
at Revere Beach during the stage II flood control feasibility
investigation. A local windspeed of about 60 mph from the northeast was
assumed to be occurring during the period of wave overtopplng. The
proposed beach would minimize wave overtopping during storm conditions.

Utilizing the methodology presented in sections 7.221 and 7.222 of

- the 1977 edition of the Shore Protection Manual, average rates of ‘
irregular wave overtopping were computed for various stillwater tide
levels, thus, allowing for the development of rating curves of tide level
versus overtoppling rate. Tide stage hydrographs having selected maximum
stillwater tide heights were then developed by appropriate adjustment of
the tide hydrograph observed during the great northeaster of 6-~7 February
1978. Combining this information, wave overtopping hydrographs for these
tidal floods were then developed for use in interior flooding studies.
Wave overtopping rates for the existing condition are shown in table A~
12. Wave overtopping was computed for all reaches which experience
overtopping. In the stage II flood control feasibility studies,
overtopping was computed for proposed seawall structural modification
which inecluded sloping rock berms. However, the proposed beach will
minimize wave overtopping during severe northeast storms.
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TABLE A~12

WAVE OVERTOPPING RATES - EXISTING CONDITIONS
REVERE BEACH
REVERE, MASSACHUSETTS

Stilliwater Estimated Average Rate of
(Ft. NGVD) ’ (CFS)

13.0 20,900

11.2 8,750

10.3 ’ 4,200
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INTRODUCTION

B-1. General

Subsurface investigations and geotechnical engineering studies were
performed to locate and evaluate various borrow sites that would be
compatible as sand f£1ill for Revere Beach, Revere, Massachusetts {(Locus
plans are shown on Plate B~1). The subsurface investigations included:
(1) research of avallable information; (2) geologic; (3) physiographic;
(4) topographic studies; (5) subsurface explorations at the abandoned
Route I~95 embankment in Lynn/Saugus; (6) surficial sand sampling of :
Revere Beach; (7) sand sampling at commercial sources; and, (8) laboratory
testing. The subsurface investigations were performed to determine the
distribution and description of materials at Revere Beach and the Route I-
95 embankment, and the description and quantity of materials available
from commercial sources. Geotechnlical engineering studies, based on the
data collected from the subsurface investigations, were conducted to find
economical sand sources which will be compatible with the existing beach
sand, and to develop safe and economical sand placement methods.
Approximately 1,000,000 cubic yards of beach £ill is required for initial
beach construction and future beach nourishment.

B~2. Elevations

All elevations mentioned in this report are in reference to mean low
water (MLW). The latest United States Corps of Engineers (USACE) estimate
of MLW at Revere is 4.56 feet below the National Geodetic Vertical Datum
(NGVD), which is the mean sea level of 1929. .

B-3. Physlography and Topography

Revere Beach 13 a barrier bar that extends northward about three
miles from Roughan's Point to its terminus at Point of Pines (Plates B~1
and B-2) Shoreward of the bar is a salt marsh which is about 1.5 miles
wide. The marsh is drained by the Pines and part of the Saugus Rivers
which intersect just west of Point of Pines and discharge at Point of
Pines into Broad Sound. Elevations are generally 15 feet above MLW along
the barrier bar and rise to about 100 feet above MLW at the drumlins of
Beachmont and Youngs Hill, just to the south of Revere Beach.

B~4. Geology

The local bedrock, the Cambridge Argillite, is buried by more than 50
feet of glacial drift and post glacial sands and gravels in the area of
Revere Beach. The surficial deposits originated during the last period of
glaciation when glacial 1ice covered the area and sea level was much
lower. Till which can be seen as streamlined hills or drumlins just to
the south of the project area was then deposited over the bedrock
surface. As the ice margin retreated northward and the sea level rose,
flowing meltwaters deposited stratified sands and gravels over all the
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till surface except for the higher drumlins. With the further rise of the
sea, some clays were deposited. TEroslon occurred concurrently with this
sea level rise affecting some of the outwash depesits and, most
prominently, the drumlins of the Boston Harbor area.

The first beach to occupy an area close to the present Revere Beach
probably terminated approximately 4,000 feet south of the tip of Point of
Pines. Deposition of glacial till from Young's Hill, Beachmont and Cherry
Island, and outwash sands and gravels from Qak Island and Revere Street
advanced the beach northward. Lyan Beach probably existed at this time.
Its presence decreased the effects of northeast storms and direct.ocean
waves, enabling Revere Beach to grow in a progression of recurved spits.
With time the growth of Revere Beach became progressively slower due to
the erosive action of the currents in Saugus River., The area betweeun the
hooks has been filled in by marsh and artificial landfill.

Erosion by waves of the till headlands has been rapid as evidenced by
the changes in the features now called Roughans Point and Cherry Island
Bar just to the south of Revere Beach. This drumlin, once similar to
those around it, was used as a cow pasture in the 1600's and now is
completely awash except at low tide. Grover's Cliff, the next drumlin
headland to the south, was cbserved to be receding from nine to 12 inches
per year according to data collected around 1900. In subsequent years
these areas were stabilized with seawalls and other shore protection
measures which prevented further local shoreline retreat, but reduced the
natural replenishment of sand to Revere Beach.

The beach, in effect, is a self contained unit between Roughan's
Point on the south and the mouth of the Saugus River to the north. Very
little beach building material is added to the beach from outside sources,
although a very small amount of gravelly material may be added to the
rocky southern shore from the Cherry Island bar. The material on the
beach is therefore subjected to redistributiom laterally along the beach
combined with offshore and onshore movement occurring during destructive
wave~-building storms or high-level swells.

EXISTING CONDITIONS
B-5. Revere Beach

Revere Beach 1s relatively flat and gently sloping. Slopes range
from 1 vertical on 10 horizontal to 1 vertical on 25 horizoutal above mean
low water and between 1 vertical om 60 horizontal to I vertical om 100
horizontal below mean low water. The existing beach surface is a light
gray fine sand to fine to medium sand which contains up to 23 percent
coarse sand and gravel in some areas and less than 1 percent silt. At low
tide, water drains from the beach material very slowly due to the fineness
of the materials and the flat slopes in the tidal zome. Wet areas are
observed on the beach at low tide due to the slow drainage process. A
concrete sea wall which typically is approximately 2 feet higher (20 feet
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MLW) than the proposed sand fill separates the beach from man-made
features to the west.

B=6. Route I-95 Embankment

The abandoned Route I-95 embankment is situated immediately west of
the Salem Turnpike between Belle Circle and the Saugus River as shown on
Plate B-1 and Plate B-3. It has a trapezoidal cross=-section with side
slopes of approximately 1 vertical on 2 horizontal. The top of the
embankment varies from 30 to 55 feet above mean low water (MLW) and from
50 to 200 feet in width. Approximately 4,000,000 cubic yards of material
are contained within the embankment of which approximately 3,000,000 cubic
yards are above 9.5 feet MLW.

The embankment is constructed of light brown fine to coarse sand with
an average gravel content of 8§ percent and an average silt content of 7
percent. Occasionally cobbles were observed in the embankment material.
Sparse low lying vegetation and a few small trees were observed on
approximately 50 percent of the embankment.

MATERIAL INVESTIGATIONS

B-7. Revere Beach

Fifteen test pits (TP-1A to TP-5C) were excavated by the New England
Division on 20 May 1985 for this study. The location of the test pits 1s
shown on Plate B-2. The test pits were hand excavated with a spade to a
maximum depth of three feet., The test pits were dug at or above the mean
high water level to investigate the possibility of using the existing
beach material as a cover layer over the proposed beach fill material.

Twenty-one grab samples (GS—1A to GS-=7B) of the surficial material on
Revere Beach were taken by the New England Division (NED), November 1984
for this study. Material was sampled to a maximum depth of six inches
using a spade. The samples were taken to ensure that the selected beach
fill material will be compatible with the existing beach material.

Grab samples were also taken April 1980 (GEB-1), September 1978 (B-
1), November to December 1977 (M~1 to M=-9A), an unknown date (S1BA to S-
14C). The 1980 and unknown date samples were taken by NED for previous
Revere Beach fill reports while the 1977 and 1978 were taken by the
Commonwealth of Massachusetts for the Revere Beach Master Plan Report.
The sampling depth and techniques for the samples are unknown. The
location of the grab samples is shown on Plate B-2.

B-8. Route I-95 Embankment

Seven test borings (FD-1 to FD~7) were executed in the southern half

of the Route I-95 embankment by NED, 13-21 November, 1984 for this study.
The location of the test borings is shown on Plate B-3. The borings were
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terminated at depths of 2.5 feet to 32.0 feet. Split spoon samples and
standard penetration tests were generally taken at 5~foot intervals. The
borings were performed to investigate and evaluate the Route I-95
embankment material to determine if the embankment material could be used
as a suitable sgurce for beach sand.

Five bag samples were taken in five test pits (TP~l to TP-3) which
were excavated for the Revere Beach Master Plan Report, September 1978.
The test pits were excavated to depths of three to four feet. The
location of the test pits are shown on Plate B-3.

Four bag samples were taken and tested in April to May 1969 during
construction of the embankment by the state of Massachusetts for Quality
Control purposes. The locations and elevations at which the samples were
taken are unknown.

B~9. Commerclal Sources

Bag samples were taken at seven possible commerclal sources of sand
by NED during March to April 1985 for this investigation. The sources are
five to 75 miles from the proposed project site.

Several previous studies extensively investigated possible commercial
sand sources for the proposed project. In most of the cases the sampling
location within a particular pit has significantly changed in the five or
more years since the latest study was completed., Sand characteristics can
vary considerable, within a particular source, and resulting misrepre-
sentations of existing sand characteristics could be made by using the
information contained in the previous reports. In other cases, the sand
sources investigated have been depleted to the point where they can no
longer supply the required amount of sand. Therefore, information
contained in the previous reports was not used in formulating the
conclusions and recommendations contained in this report.

B-10. Offshore Sources

Several previous studies investigated possible offshore sand sources
for the proposed project. The previous studies indicated that the off-
shore sources would not be cost effective sources of sand because either
the sand was too fine or was not available in large enough quantities.
Further investigations into offshore sources were not made for this study.

)

B~11l. Laboratory Testing

Siaeve analyses were performed on 31 split spoon samples taken at the
Route I~95 embankment, 21 grab samples taken at Revere Beach and eight bag
samples taken at commercial sources for this study. The results of these
analyses and those performed on samples taken for previous work at Revere
Beach and the Route I-95 embankment are deplicted on Plates B-4 to B-6. If
more than one analysis was performed at a particular site at a particular
date, the test results were averaged to form a composite curve.
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B-12.- Costs

Producer-Contractor quoted costs for beach sand were obtained from
three possible commercial sources when the gources were sampled. Quoted
costs are shown in Plate B-~7. The costs were used as one of the decision—
making tools in making some of the recommendations and conclusions
contained in this Appendix.

" B~13. Aesthetics (Color)

It is important that the color of the sand is aesthetically pleasing
to the human eye. The color of the sand used for replenishment could
change when subjected to salt, wetting, drying and the sun. A literature
search was performed in an attempt to find previous studies and laboratory
tests that could be used to assist in defining what the possible change of
color might be. The Waterways Experimentation Station (WES) was contacted
to inquire whether there 1s any ongeing research concerning color change
of beach sand or whether records of color change are being kept for any
existing beach fill projects. In addition, the New England Division (NED)
Laboratory subjected several samples of existing beach sand and several
samples of the Route I-95 embankment sand to a series of wetting, drying
and sun cycles in an attempt to study the bleaching effects. HNone of the
soyrces lnvestigated could provide conclusive answers of how the sand
color might change.

RECOMMENDATIONS AND CONCLUSIONS
B-14. Revere Beach

The existing beach sand as of November 1984 has a mean graln size of
approximately 0.21 millimeters (mm) (2.28 phi (#)) with a standard
deviation of 0.41 mm (1.28 @#). Significant differences in mean grain size
and standard deviation were not noted in earlier studies or for different
months of the year.’

The existing material is relatively fine compared to most beach sands
in Massachusetts and therefore erodes easier than most beach sands.
Erosion has formed a relatively flat beach with an intertidal zone which
lies near (in some areas within 50 feet) the existing sea walls. Due to
the close proximity of the intertidal zone to the sea walls, frequent
overtopping and resultant flooding behind the walls occur. It is recow—
nended that a coarser (less erodeable) beach sand £111 be placed over the
existing beach to move the intertidal zone seaward and thereby reduce
beach erosion.

B-15. Commercial Sources
The samples tested from the seven selected commercial sources have

mean grain sizes which varied from 0.83 to 0.19 mm (0.27 to 2.4l ¢) and
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standard deviations which varied from 0.68 to 0.36 mm (0.55 to 1.48 @).
Five of the sources tested have grain size characteristics which were
coarser than the existing beach while two have grailn size characteristics
similar to the existing beach. All the sands sampled had different colors
than the existing beach. Typically they are light brown compared to the
light gray on the existing beach.

All the sources except Boston Sand and Gravel are located more than
40 miles from the proposed project. ' In Boston Sand and Gravel's case,
even though the material can be obtained in Boston, approximately 7 miles
from the project site, their source is more than 40 miles from Boston.
The long distances from the commercial sources to the proposed project
will impact the delivered cost which 1s expected to be at least three to
four times higher than the material costs listed in Plate B-7.

Boston Sand and Gravel is probably the only commercial source visited
which could supply enough material (approximately 1,000,000 cubic yards)
for the entire replenishment project. The other sources probably could
supply enough material (appoximately 200,000 cubic yards each) for capping
the beach £ill as described in Section B=~17 below.

It appears that material supplied from commercial sources for beach
fill would be expensive due to long haul distances, would not be available
in large enough volumes except from possibly Boston Sand and Gravel, aund
in all cases would be a different color from Revere Beach. Based on the
above observations it 1s not recommended that commercial sources be used
as beach fill at Revere Beach.

B-16. Route I-95 Embankment

It is recommended that the Route I-95 embankment material be used to
replenish Revere Beach, including the cap described in Section B-17.
below. The Route I-95 embankment sand sampled November 1984 has 2 mean
grain size of approximately 0.49 mm (1.04 @) and standard deviation of
approximately 0.29 mm (1.81 @#). Significant grain size differences were
not observed between earlier studies and those of November 1984. The
grain size characteristics of the Route I~-95 embankment are significantly
coarser than those of the existing beach sand. The embankment is situated
near the beach (approximately 4.5 miles travel distance) so transportation
costs to move the material should be low compared to commercial sources.
The material could be easily obtained from the Commonwealth of
Massachusetts.

B-17. Capping

It is desirable that the surface of the beach fill have a texture
suitable for recreational uses, The Route I-95 embankment material coun-
tains varying amounts of gravel, cobbles, and silt which inhibit recrea-
tional uses. It is recommended that (1) the cobbles be removed; (2) no
more than 5 percent of the sand and gravel material by weight shall be.
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retained on a No. 4 sieve; and, (3) the silt be removed, in the top two
feet of the £ill to accomodate recreational uses. It appears that the
northern three—fourths of the area where explorations were performed at
the embankment for this study 1s more suitable to use as cap material.

"B~18. Aesthetics {(Color)

It is desirable that the beach fill surface either be a white or a
light gray color similar to the existing beach. The Route I-95 embankment
material and the seven commercial sources investigated do not have colors
which match white or light gray. The recommended Route I-95 embankment
material is a light brown and how it will change in color when exposed to
typlcal beach elements are unknown scientifically because the literature
search, discussions with WES and the NED laboratory testing program were
inconclusive, It is known that the replenishment sand will mix with the
existing beach sand as natural erosional and dispositional forces move
material to and from the beach. Furthermore, the I-95 embankment material
has been ued on Crescent Beach, part of the Metropolitan Distriect
Commission Revere Beach Reservation, with good results. The material was
adaptable and with time has blended into the existing beach with only a
glight color transformation.

B-19. Fill Factors

Procedures outlined in the Shore Protection Manual were used to est-
imate overfill, renourishment, and modified f£ill factors for the Route I-
95 embankment sand and commercial sources sampled. The estimates are
summarized in Plate B-7. The overfill factor is the estimated number of
cublc meters of fill material required to produce one cubic meter of beach
material when the beach 1s in a condition compatible with the native
material. The modified f£ill factor corrects the overfill factor for loss-
es of material finer than sand. The renourishment factor is the ratio of
the rate at which £111 material will erode to the rate at which natural
beach material is eroding if both materials are subjected to similar con-
ditions. It should be noted these factors have not been fully tested in
the field and should be used only as a general indication of possible
beach~fill behavior. They do indicate that the Route I-95 embankment is
as good as or better than most of the commercial sources.

B~20. Construction

Excavation and loading of sand will be required at the Route I-95
embankment. Due to difficulties observed driving rubber-tired vehicles on
the slopes of the embankment during the exploration program, it is recom—
mended that tracked front end lcaders or backhoes be used to excavate and
load the sand. Transport of the sand could be executed with either 10-
wheel or 18-wheel dump trucks. Spreading of the sand at the existing
beach could be performed using a tracked dozer. It is estimated that ome
dozer (Caterpiller D-6 or equivalent) could spread 20 truck loads per
hour.
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C-1l. Introduction

Revere Beach is located in the city of Revere, Massachusetts,
approximately 7 miles north of the main entrance channel to Boston Harbor
and 6 miles northeast of the city of Boston. The beach is crescent shaped
and has a northeast-gsouthwest orientation. It extends approximately 3.5
miles from Roughan's Point northward to the mouth of the Saugus River.

The Revere Beach Reservation, under the auspices of the Metropolitan
District Commission, extends along the southern two-thirds of the beach.
A wide boulevard flanked by sidewalks and pavilions stretches the length
of the Reservation, paralleling the beach. Along the backshore of the
beach, seawalls, concrete aprons and other types of revetment provide
some protection to the pavilions, boulevard and backshore areas during
storm conditions. Bathhouses are located midway along the beach. Private
residences interspersed with refreshment stands and restaurants border the
boulevard.

Point of Pines, north of Revere Beach, is a densely populated, year-
round residential area. A paved town road paralleling the beach is
partially protected from wave action by bulkheads and riprap. Roughan's
Point, south of Revere Beach, is a summer and year-round residential area
abutted by & bulkhead and riprap protection constructed by the
Massachusetts Department of Public Works.

Since the late forties the popularity of Revere Beach has progress-
ively decreased due to several factors, including change in social
patterns, deterioration of the amusement park and erosion of the beach-
front, Due to reduction of the beach area the frequency of flooding had
increased in the backshore area and the seawall has become exposed to
destructive storm waves. The storm debris deposited landward of the
seawall has added to the general sense of deterioration (Bohlen, 1978).

Although presently stable, Revere Beach is very narrow at high tide,
with waves hitting the seawall in some areas. The beach is exposed to
open ccean waves coming from the east through the southeast, but is
protected from direct ocean waves from the other quadrants. To the
northeast the beach is protected from direct ocean wave attack by Big and
Little Nahant; however, storm waves diffracted around the Nahants
propagate towards the beach. Cherry Island breakwater and Winthrop
Highlands provide some protection from a southerly wave attack.

Revere Beach has suffered from long-term erosion, primarily due to
extensive development of the shoreline and the existence of protective
coastal structures which have limited the landward advance of the shore-
line at the expense of the beach. Construction of coastal barriers has
reduced the volume of littoral material in the system resulting in an
insufficient supply of replenishment material. During frequent serious
storms, waves break against the concrete seawalls which in turn reflect

the energy of the waves, causing increased sand losses due to scouring at
the toe of the walls.
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C~2. Offshore Bathymetry

The offshore bathymetry is remarkably flat with the exception of a
few lag deposits which are remnants of eroded drumlins. These rock
outcrops can significantly alter the refraction patterns (Hayes, 1973).

The offshore sediment is fine-grained sand and is unsuitable as a
source for beach nourishment. Fine sand is deposited at the southern
portion of the embayment in the vicinity of Simpson's Pier. Coarse sand
from Lynn Harbor is transported by tidal currents and wave action. The
sediment becomes progressively finer away from the center of the
embayment. Coarse sand is concentrated in the central region by the
refraction of waves around the topographic high there (Hayes, 1973).

C-3. Shore History

The Metropolitan District Commission's Revere Beach Reservation was
designed by Charles Eliot, a famous landscape architect, in the late
nineteenth century, making Revere the nation's first public beach. With
its convenient location, proximity to public transportation, and beautiful
crescentic shape, it became a major bathing and amusement attraction, and
one of the most popular Metropolitan Park Reservations (EIR, 1982).

Since construction began over 80 years ago, man's influence on the
coastal processes at Revere Beach has steadily increased. Periods of
erosion and accretion have been observed at Revere since 1900 when shore-
line change information was first recorded. Around 1897, construction
began at Revere Beach Reservation with two pavilions built on the back~-
shore. Concrete aprons with stepped surfaces, affronted the pavilion
walls. By 1898, many other structures had been built, including a police
station, a bathhouse, bandstands, a wide boulevard and a promenade along
the beach. In 1904, two more pavilions and the Northern Circle seawall
were built. The Boston, Revere Beach and Lynn railroad was moved from the
dune crest to the edge of the marsh on the backshore of the beach.
Sleepers from the railroad were used in the bulkheads to protect the new
pavilions. 1In 1910, the Eliot Circle seawall was constructed, and in
1914, a 1,500~foot stepped seawall was built, extending southwesterly from
900 feet south of Northern Circle (EIR, 1982).

By 1940, flooding of the backshore necessitated replacement of the
standard concrete curb bordering the promenade with a concrete retaining
wall. In 1949, erosion of Revere Beach from Shirley Avenue to Northern
Cirecle, coupled with the deposition of stones and cobbles on the beach
face, had reduced Revere's attractiveness as a recreational beach. A
cobble terrace had formed between Eliot Circle and Shirley Avenue despite
repeated efforts to remove it. Shorefront construction limited the
mobility of the shoreline and the seawall restricted the volume of
sediment available to the beach. Beach grooming and street maintenance
removed sand and gravel from the system, further reducing the sediment
supply. Due to the eroding beach face, the backshore protective
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structures were damaged through exposure to destructive wave action. To
prevent further erosion and protect the backshore structures, the Army
Corps of Engineers recommended that the beach elevation be raised to 18
feet above MLW (mean low water). In 1954, the Metropolitan District
Commigsion placed about 172,000 cubic yards of sandfill dredged from an
off-gshore borrow area which was pumped onto the beach between Revere
Street and Shirley Avenue. Loss and redistribution of the material
occurred during the construction operation resulting in about 90,000 cubic
yards of material remaining on the beach within the area of placement,
More sediment was lost during Hurricane Carol on 21 August 1954,
Construction of the authorized plan was discontinued due to the high rate
of erosion experienced with the material being used.

By 1968, Revere Beach was suffering from erosion which appeared to be
caused by insufficient replenishment of material transported alongshore
and offshore. Storm waves breaking against the backshore protective
structures increased erosion due to scour of the beach face. It was again
recommended that the beach elevation be raised to 18 feet above MLW and
that the portion of the beach above the mean high water line be widened to
an average of 185 feet by placement of suitable fill material.

The crescentic shape of the beach at the turn of the century has been
transformed into smaller cyclic forms created by the spatial variability
in the wave energy distribution along the beach and the limited sediment
supply. The dry beach width above mean high water varies from nearly zero
in high energy areas to about 200 feet in more sheltered sections. This
narrow width not only reduces the recreational attractiveness of the beach
but increases exposure of the seawall to storm wave damage and
overtopping.

C-4. Historical Profiles

A map depicting changes in the location of the shoreline since 1847
was produced by the Army Corps of Engineers in 1949 and was updated in
1962 (See Plate C-1). The position of the mean high and mean low water
lines for these periods are plotted, but due to the scale of the map, the
changes are virtually indistinguishable. The plot of shoreline changes
was developed from original topographical surveys by the United States
Coast and Geodetic Survey, (now the U.S. Ceodetic Survey, U.S$.G.S.), in
1847-50, 1893-94, and from aerial surveys flown in 1944. The shoreline
changes from 1945 to 1962 were developed from surveys by the Corps of
Engineers in 1945-46 and 1962, The Corps profiles extend from Eliot
Circle to just south of Northern Circle, with the majority of the profiles
concentrated between Eliot Circle and Revere Street, (Reaches A and B as
shown on Figure C-1). The profile data obtained from the USGS was
extrapolated from historical quads and coastal charts with a horizontal

accuracy of 80 feet and g vertical accuracy of 10 feet {USGS, 1984 -
#6336).
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Between 1847 and 1893, the mean low water line moved about 100 feet
seaward in Reach C and about 300 feet landward in Reach D. Between 1893
and 1945, the entire length of Revere Beach experienced accretion. Reach
A accreted 500 feet, Reach B, 200 feet and Reach C accreted 300 feet. In
Reach D the mean low water line moved seaward an average of 200 feet and a
bar 400 feet wide and about 2,200 feet long formed just seaward of MLW,

It should be noted that because of the gradual slope of the beach,400 feet
of movement horizontally corresponds to about 1 foot of vertical change.

Twenty=-eight beach profiles, extending the entire length of the
Revere Beach Reservation were surveyed by the Metropolitan District
Commission in 190G, 1904, 1910, and 1941. The profiles were spaced every
500 feet, with the 1941 survey omitting the five northernmost profiles
(See Plate C-1). In 1945 and 1946, the Corps of Engineers surveyed Revere
Beach for the 1949 study. The survey was laid out so the profiles
coincided with several of those surveyed previously by the MDC. The
 profiles were concentrated in Reaches A and B, Thirteen of the 15
profiles were spaced every 500 feet beginning at the center of Eliot
Circle. The final two were separated by 3,000 feet and 3,500 feet,
respectively northward. Since the slope of the surf zone is so flat,
generally 1 on 300 to 1 on 400, a slight change in elevation at MLW can
move the contours hundreds of feet horizontally. Therefore, the
horizontal movement of the mean high water line is more indicative of
changes in the shoreline.

C-5. Waves

Revere Beach is open to direct ocean waves from the east through
south-southeast; however, the shallow water within Broad Sound dissipates

much of the wave energy. Except for gsevere storm surge conditions, the
waves reaching the beach are relatively small.

Wave information has been hindcast from climatological data assembled
into a data base of wave parameter data by the U.S. Army Engineer
Waterways Experiment ‘Station. The wave data used for Revere Beach was
developed for a location offshore of Nahant in approximately 30 feet of
water.

Between 1970 and 1975, swells were present only 19% of the time. The
water was calm during the remaining 81% of the time. The swell wave
heights were smaller than 10 feet with 44% of the waves less than 1.5
feet. The swell wave periods were less than 13 seconds with 55% of the
periods between 5 and 9 seconds. Locally generated waves were present 50%
of the time from 1970 to 1975. Maximum sea significant wave heights were
13 feet high and maximum wave periods reached 1l seconds; however, over
40% of the sea significant waves had periods of between 3 and 7 seconds
and heights of less than 1.5 feet. Most of the locally generated waves
emanate from the north through the southeast, with the largest
concentration from the north. Nearly 85%Z of the swell is also from the
north. The remaining 15% is from the east-southeast.

C-4
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Using wind data from Logan Airport to hindcast wave information, wave
conditions within Broad Sound were determined. The waves were generally
small, less than 3 feet high with periods under 4.5 seconds. Direct ocean
waves from the east through the southeast propagate intc Broad Sound.

From other directions the waves must diffract around islands or
headlands. The shallow water depths within the sound dissipate much of
the deep water wave energy so only low energy waves approach the beach.

On 29 December 1959 a severe storm occurred at Revere Beach. The
storm, estimated to have a recurrence interval of 14 years, created a
surge of 9.5 feet (NGVD), adjusted to 1975 mean sea level. The maximum
wave height to occur within the study area was 8.6 feet with an associated
wave period of 8.0 seconds.

C-6. Tidal Currents

Tidal currents measured in July and September 1972 reveal a regular
distribution of peak tidal flows in Broad Sound. Peak velocities of 0.68
ft/sec to the north during flood and 1.1 ft/sec to the south during ebb
were observed about one nautical mile offshore of Revere Beach in ten feet
of water (MLW). The velocity distributions over a tidal period are
strongly asymmetrical and peak velocities typically occur less than 10%Z of
the time.

C-7. Sediment Transport

The changes in beach width and composition at Revere are due to the
effects of sheltering and offshore bathymetry on the wave field causing a
variation in wave energy along the beach, which in turn, influences the
rate of littoral transport., Littoral transport is the movement of
sedimentary material within the surf zone by waves and currents, and is
classified as onshore/offshore or as longshore transport. Onshore/
offshore transport is the movement of sediment perpendicular to the
shoreline. Longshore transport is movement parallel to the shoreline.
The trajectory of a sedimentary particle typically has both an
onshore/offshore and a longshore component.,

Wave~-induced longshore currents are the principal influence on
sediment transport in the coastal zone. Other factors influencing the
sedimentation patterns along the beach include tidal currents, wind
action, freshwater run-off and drainage, and the placement of artificial
fill material; however, these factors are only significant in unusual
circumstances. In comparison to wave~induced transport, the volume of
sediment transported along Revere Beach by tidal currents is small except
in the vicinity of Point of Pines where local hydraulics and sediment
supply are in a near equilibrium (Bohlen, 1979).

Sediment, suspended by breaking wave action is carried and distrib-

uted alongshore by both the component of the wave energy in an alongshore
direction and the longshore current generated by the breaking wave. The
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direction of longshore transport is directly related to the angle of wave
approach with the shoreline. Therefore because of the variation in the
angle of wave approach, the direction of longshore transport may vary at
random, but in most areas it varies seasonally. The rate of longshore
transport is dependent on the angle of wave approach, duration, and wave
energy. Although high storm waves generally move more material per unit
time than that moved by low waves, because of their longer duration, low
waves could move more sediment than storm waves over the long~term.
Because reversals in transport direction occur, and because different
types of waves transport material at different rates, two components of
the longshore transport rate are important, the net rate and the gross
rate. The net longshore movement of sediment at a given beach is the sum
of the material transported by all the individual wave trains. The second
component is the gross rate, the total of all material moving past a given
point in a year regardless of direction. Most shores consistently have a
net annual longshore transport in one direction,

Determining the direction and average net and gross annual amount of
longshore trgnsport is important in developing shore protection plans.
However it is generally not feasible to directly measure the littoral
drift so the magnitude of the longshore transport is difficult to deter-
mine, Presently, there are three major methods for determining the rate
of longshore transport. The best method is to modify the knowm longshore
transport rate at a nearby site to local conditions. The next best method
is to calculate the longshore transport from historical data showing
changes in topography in the littoral zone. It is also possible to
calculate a longshore component of "wave energy flux" which is related
through an empirical curve to the longshore transport rate. Because
calculation of wave energy flux is often easier and more consistent than
researching hydrographic records and estimating changes between local
conditions, the wave energy flux technique is frequently the most
efficient method to use. '

The wave energy flux method is based on the assumption that the
longshore transport rate is dependent on the longshore component of energy
flux in the surf zone, which is approximated by assuming conservation of
energy of shoaling waves and evaluating the energy flux relation at the
breaker position. This method tends to over estimate the longshore
transport rate for higher values of the energy flux.

Using the wave energy flux method, the rate of longshore sediment
transport at Revere Beach was estimated assuming that sufficient sediment
was available for transport. Wave data hindcast from wind information was
used to determine the wave energy. Frequency of occurrence was determined
for each wave height, period, direction combination to develop a wave rose
for Revere Beach. Because of differences in the angles of shoreline
orientation and exposure to ocean wave action, Revere Beach was thoroughly
divided into four reaches in order to analyze the rate of sediment
transport along the beach. In Figure C-1 the longshore transport to the
north and south as well as the net transport for each reach is shown. The
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volume of erosion or accretion is dependent upon the gradient of the rate
of sediment transport along the beach. As can be seen in Figure C-l,
sediment is transported north and south out of the middle region resulting
in accumulation of sediment at the northern and southern ends of the
beach. The results of the sediment transport analysis indicate that there
is sufficient wave energy within Broad Sound to transport around 1,300
cubic yards of sediment to the southwest and 3,500 cubic yards to the
northeast resulting in a net transport of 2,200 cubic yards to the
northeast assuming sufficient sediment is available for transport. The
net rate of sediment transport in the southern end of the beach would be
about 900 cubic yards per year southward. The northern region of the
beach would experience a net rate of transport of approximately 800 cubic
yards per year northward. These low rates of transport are due te¢ the
sheltering effects of the Nahants and the shallow water depths in Broad
Sound. Because extreme storm activity is an important factor in
determining the magnitude and net direction of littoral drift, especially
in low energy areas where the normal wave climate has little influence on
shoreline processes, the results of this analysis should be used with
caution, and the littoral drift rates should be considered as a gross
estimate to the actual littoral drift (Walton, 1976). However, this
analysis clearly indicates that if sediment were placed aleong the beach
the volume in the middle region could be expected to be slowly transported
north and south away from the middle.

The results of the sediment transport analysis are supported by Hayes
(1973) in his evaluation of morphology and grain-size trends at Revere
Beach which indicated that the predominant drift direction along Revere
Beach is from south to north. He stated that this predominant direction
resulted from hurricane winds and southeastern winds that blow early
during northeasters.

Bohlen (1978) also found similar results from his refraction analysis
of Broad Sound. His refraction study showed that wave energy was
concentrated in the areas adjacent to the bathhouse pavilion causing
increased erosion of the beach in those locations., The sediments
transported away from this nodal point appear to accumulate to the south
in the vicinity of Eliot Circle and to the north in the area affronting
Oak Island Street.

As mentioned above, the incident wave field also produces an
onshore/offshore component of sediment transport. Guidelines for
the determination of the rates of onshore/offshore transport are even less
firmly established than for longshore transport, therefore the magnitude
of this component is difficult to evaluate, but it appears to be extremely
limited. The rate of onshore/offshore transport is related to wave
steepness, sediment size and beach slope. In general, high steep waves
move material offshore; and long, low waves move material onshore,



Onshore/offshore transport appears to vary significantly with
location along the beach and with tidal elevation. More sediment is
transported onshore/offshore during high tide periods with maximum
transport related to maximum wave energy. As can be seen from the
information contained in Table C-1, that was taken from the 1963 NED
report for Revere Beach, historically the erosion rate has varied
substantially. Over the 46-year time period from 1900 to 1946 the net
losses averaged out to approximately 2,400 cubic yards per year. If the
entire 62 year period of record is examined for the 13,000 feet of beach a
net accretion of 39,500 cubic yards appeared to have occurred. However,
during this period of time 172,000 cubic yards of native fill material
were pumped onto the beach from directly offshore along the southern 5,000
feet of beach. So in essence, the beach actually experienced a net loss
of approximately 132,500 cubic yards. When averaged out over this 62-year
time frame, this equates to an annual loss of approximately 2,200 cubic
yards, It should be pointed out that over this extended time period
during any given year annual erosion rates have varied substantially due
to seasonal changes or as a result of severe storm events. As stated in
the 1968 Corps report, 4,000 cubic yards/year appears to be a repre-
gentative average annual erosion rate for the native beach material in
light of the losses that were experienced between 1900-1946 in the eroding
sector. This figure is strictly an estimated average annual erosion rate
and does not take into account the effects a severe coastal storm such as
a2 100-year event or even a SPN would have on the beach.

C-8. Transport Of Artificial Fill

The average composition of the native sediment is used to evaluate
the suitability of potential borrow sand because the native textural
patterns are assumed to be the direct response of sand sorting by natural
processes. It is assumed that these same processes will redistribute
artificial nourishment along the profile in a similar textural pattern as
the native sand considering the differences between native and borrow sand
texture., Sorting and winnowing action by waves, tides and currents will
therefore tend to generally transport finer material seaward. Extremely
fine particle sediment will be transported offshore and lost from the
active littoral zone. During storm conditions, material finer than that
found on the natural beach will be transported offshore to a depth
compatible with its size forming flatter nearshore slopes than before
placement. Fill coarser than material found on the natural beach will
tend to remain on the foreshore and may produce a steeper beach. However,
coarser material moved offshore during storms may not be returned to the
beach during post~storm periods. With time the coastal processes
affecting the beach will distribute the artificial material in such a
manner that the sedimentation patterns will resemble the native conditions
and in doing so will reduce the original volume of fill placed on the
beach., Refer to Appendix B for a description of the calculation of the
overfill factor.
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At Revere Beach, based on samples of the I-95 sediment source and the
natural beach material, the overfill factor is about 1.0l1. This means
that roughly 1.0l cubic meters of fill material are required to produce 1
cubic meter of beach material after the beach profiles have reached an
equilibrium with the natural coastal processes. The overfill criteria
assumes that the natural beach sediment samples reflect the material
selected by the coastal processes to be most stable in the nearshore
environment; however, since Revere Beach is sediment starved, the most
stable material may not be available to the system. In which case, the
overfill factor would be greater than that predicted above.

A renourighment factor determines the rate of erosion of the
artificial fill material, after initial sorting, compared to the rate of
erosion of the natural beach if the fill material is texturally different
from the native beach sand. With this approach, different sediment sizes
will have different residence times within the dynamic beach system.
Coarse particles will generally remain in the system for a longer period
of time than finer sizes. A discussion of the nourishment factor may be
found in Appendix B.

For Revere Beach the renourishment factor was estimated to be 0,31
for screened I-95 embankment material. This means that once the initial
sorting and redistribution of the artificial fill material has occurred
the beach should erode at a rate of about one~third as fast as the natural
material. If you apply this factor to the historic annual erosion rate of
4,000 cubic yards/year for the beach that was discussed earlier, you would
then expect to lose approximately 1,200 cubic yards per year of the fill
‘material. However, this figure can not be used directly to establish the
estimated future annual erosion rate for the beach over its entire 50-year
service life. Several other factors also have to be taken into consider=-
ation. First of all, during construction, and for the first few years
following it, the annual losses will probably be relatively high while the
natural forces acting on the artificial beach shape it into an equilibrium
condition. Secondly, a good probability exists that the beach will be
periodically subjected to severe storm events capable of removing large
volumes of material. Lastly, consideration needs to be given to the fact
that this renourishment factor has not been field tested. Based on this
the assumed annual erosion rate of 3,000 cubic yards appears reasonable
when applied over the entire 50-year project life.
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D-1 Introduction

The information included in this appendix has been elaborated upon in
greater detail elsewhere within this design memorandum., The purpose of
duplicating this information as furnished herein is to summarize the beach
design parameters pertinent to the design of the beach erosion control
project. For an in-depth discussion relative to the subject matter refer
to the applicable appendices.

D-2 Winds

~ As estimate of windspeed is one of the essential ingredients in any
wave hindcasting effort. The National Weather Service (NWS) has recorded
31 years of wind speed and direction at Logan International Airport in
Boston, Massachusetts which is in the vicinity to Revere Beach. The wind
data was adjusted in accordance with Engineering Technical Letter (ETL)
1110-2-305 on the subject of determining wave characteristics on sheltered
waters. Since only on-shore winds at Revere Beach are of interest, the
wind directions were limited to those between northeast (NE) and southeast
(SE)}). The wind analysis results are tabulated in Table A-5 and depicted
on Figure A-2, Appendix A. The maximum average windspeed of 11.8 miles
per hour (MPH) is from the NE and the greatest maximum speed was 68.7 MPH
from the SE. The overall average wind speed is 10.5 MPH.

D-3 Tides

The mean range of tide at Revere Beach is 9.5 feet above mean low
water (MLW). The tidal level selected for design of the beach protective
measures is about 3.4 feet above mean high water, which is the level
occurring during an ordinary northeast storm with a frequency of about
once a year. Hence, the design tide elevation for the beach erosion
control project is about 12.9 feet above MLW.

D=4 Design Wave

As part of other on-going studies being investigated for flood pro-
tection behind the backshore area of Revere Beach, wave runup and calcu-
lated along the beach for analysis of wave overtopping volumes. The
criteria used for the design wave was as follows:

1. A design significant wave height of 9 feet was derived from the
deep water wave forecasting curves contained in the 1977 Shore Protection
Manual {SPM). It is noted that the deep water wave forecasting curves
have been revised since the design significant wave height was determined
and used in the other flood control studies., However, comparison of the
design significant wave heights determined by both old and revised curves
indicated that they produced similar results.

2. Storm winds entering from the east-northeast clockwise through
the southeast, with an unlimiced fetch.
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3. Windspeeds of 60 MPH from the same direction for a duration of
1.5 hours. In no case could the wave experienced exceed 0.78 times the
depth of water at the toe of beach slope. Therefore, the maximum wave
varied from 2 to 10 feet depending upon the depth of water at the toe of
the proposed beachfill,

D-5 Wave Runup

During the course of this study wave runup calculations were per-
formed along Revere Beach for the design conditions (12.9' MLW stillwater
level and a depth-limited 9' wave) with the proposed beach erosion control
project in place., The results indicate the project would prevent over-
topping of the beach berm during design storm conditions thereby providing
complete protection to the backshore seawalls against direct wave attack.

Other runup calculations have also been made in support of the on-
going Revere Beach Backshore Flood Control Study to determine what volume
of water would be expected to overtop the backshore seawalls if the
authorized project was in place and maintained to its full design
dimensions when a major storm occurred. The results showed that initially
it would almost completely eliminate overtopping during severe storms up
to and including a Standard Project Northeaster. However, as soon as the
beach starts to be cut back to any substantial degree its effectiveness
would be greatly reduced.

D=6 Sandfill Elevation

The problem of beach erosion and wave overtopping at Revere Beach
during high level storms has been a recurring one over the years.
Flooding of the developed area has been attributed to tidal waters which
overtop the backshore when waves break on the seawalls. To reduce tidal
flooding of the commercial and residential area from tidal forces, a
variety of structures ranging from massive concrete walls in areas sub-
jected to concentrated wave forces to concrete capped steel sheet pile
bulkheads have been constructed along the entire beach backshore. The
approximate top elevation of these structures range between 21.0 to 25.5
feet above mean low water (MLW). Normal high tides reach the base of the
walls. During storms with high flood levels, waves breaking on the walls
reflect, causing scouring and increased beach sand losses from the back-
shore.,

The most economical type of construction is replacing the sand which
is lost. This can best be accomplished by placement of sandfill on the
beach, providing a beach berm at a height and width found to be stable
within the area. This, in effect, will provide a higher and wider beach
furnishing protection to the seawall structures from wave damage
experienced during frequent storms by causing waves to break seaward of
the structure. The beach berm has been fixed at an elevation of 18.0'
above MLW and has a design width of 50 feet. This elevation coincides
with the height at which overtopping would just start to occur for a depth

D-2
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limited wave height of approximately 9.0' at the design stillwater

level. If the beach elevation was set at a lower level, it would be
subjected to frequent overtopping during relatively mild storm events
(less than a mean annual event) resulting in a gradual lowering of the
beach and an accelerated loss of beach fill. Subsequently, during more
severe storms, the waves would eventually end up breaking directly on the
concrete seawalls resulting in increased backshore losses through scouring
at and some distance seaward of the walls. Conversely, if it were set at
any appreciably higher elevation, it would be above the street level and
also in some areas above the backshore walls, making it functionally and
technically unacceptable.

In addition, the toe of the fill material was designed to end as high
above MLW as possible in keeping with the natural angle of repose of the
£ill material and the wave climate in the project area. This situation
served to minimize the initial quantity of fill material required while at
the same time minimizing the surface area at the toe of slope that will be
acted upon by the tides, currents and waves over the normal tide range as
well as the time of exposure to these forces during a complete tide cycle.

D~-7 Sandfill Material

The native beach material at Revere Beach varies in color from white
to light gray and has a mean grain size of approximately 0.21 millimeters
(mm) with a standard deviation of 0.41 mm. This material is relatively
fine grained and therefore is very susceptible to ercsion.

The sandfill for the project is scheduled to come from the abandoned
1-95 embankment located in the Revere/Saugus marsh approximately 4.5 miles
from the project site. The embankment is composed of light brown fine to
coarse sand with an average gravel content of 8 percent and an average
silt content of 7 percent. The material has a mean grain size of approxi-
mately 0.49 mm (almost 2-1/2 times greater than the native material) and a
standard deviation of approximately 0.29 mm.

D-8 {peration and Maintenance

The MDC will be responsible for the operation and maintenance of the
project over its 50 year service life in order to ensure the project
benefits are realized to the maximum extent possible. The project is
eligible for cost sharing by the Federal Government for any renourishment
that may be required during the first 15 years of its existance.

The inirial quantity of fill required for project construction
contains an allowance of 6,000 cubic yards to cover the losses that can be
expected to occur during the first two years the project is in existance.
In order to continue to realize the maximum amount of benefits from the
project it is important that it is maintained at its design dimension to
the maximum extent possible. The nature of a beach project is such that
it is periodically necessary to go in and redistribute the fill material

D~3
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that has been shifted by erosive forces in order to preserve its
integrity. However, eventually over a long period of time either as a
result of normal erosive forces or severe coastal storms the design
section will be reduced to a minimum that will dictate that a renourish-
ment operation be implemented to avoid a substantial loss of benefits.
Thisz minimum section is not easily definable due to the nature of benefits
and the continuous variation in cross section a beach like Revere can
exhibit along its 2-1/2 miles. Based on past experience, existing
conditions and future considerations it appears that once the beach berm
is lowered by 2 feet or more over approximately 1100 feet of beach a
renourishment operation is warranted, When the beach reaches this
condition the wave runup occurring during annual storm events will start
to impact directly on the backshore seawalls and accelerate erosion in
front of them. This could prove to be especially seriocus along portions
of the beach where the backshore walls have experienced extensive damage
and overtopping in the past. The losses associated with this reduced
section figure out to be about 20,000 cubic yards. There is no naturally
occurring source of material in the project area that could make up for
this loss. After the project has been in operation for a few years this
criteria for carrying out a renourishment operation will be reviewed and
adjusted based on the actual response the beach has exhibited to the
forces it has been subjected to.
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E-1. PREFACE

The following pages contain a structural assessment of the existing
condition of the seawalls along Revere Beach from Eliot Circle to Northern
Circle inclusive with associated repalr and/or replacement costs. In
addition, this assessment addresses the need for repair and/or replacement
of the seawalls as it relates to future maintenance conditions with and
without beach restoration. Figure E-1 at the end of this appendix depicts
the various reaches included within this structural assessnment.

This assessment does not include reaches Al, A2, Cil, C2, C3, C4 and
the north half of Carey (Northera) and Eliot Circles. Due to the
elevation and/or slope of the beach in front of them, these walls are not
subject to daily wave action or rapid deterioration and no significant
benefit can be derived from Beach Restoration.

The replacement intervals and first year replacement time frames
being reported were developed in meetings with the Metropolitan District
Commission (MDC) and were based on the history of past rates of
deterioration, replacement and existing conditions.

All costs given are at March 1985 Price Levels and include 15% for
Contingency and 252 for Engineering and Design, Supervision and
Administration (EDSA). These costs have been developed in conjunction
with the MDC and have beéen found to reasonably represent the repair and
replacements prices of the seawall segments that follow. The base
construction costs were obtained from the Master Plan for Revere Beach
Reservation.

All repairs given do not represent emergency repalrs currently needed
but, rather, repairs which are likely to be required in 10 years or longer
for a future condition with no beach restoration and a future condition
with the beach rastored to elevation 18.0 MLW in 1986.

E-2. REACH ASSESSMENT AND CONSTRUCTION COSTS

A. Eliot Circle {So. Half) (STA. -4+20 to STA. 0+00)

' The concrete wall in this reach is in fair condition., The exposed
surface is weathered with extensive spalling. The expansion/construction
joints are open and deteriorating.

If the beach is not festored, about 400 feet of this wall would
need to ‘be replaced in the year 2000. A wall of 1l6-foot average height
would be required at a cost, including demolition of $1,421,000.



With an elevation 18.0 MLW beach the top 2 feet of the wali would
be exposed with no repairs or replacement anticipated.

B. Reach Bl (STA. 23+75 to STA. 38+50)

In 1977, 250 feet of this wall failed due to undermining caused by
erosion from wave action. This section was stabilized with concrete
blocks but could fail, along with adjacent section of the wall in this
reach, at any time as a result of a NE storm eroding the beach fronting
it, The entire wall would be replaced due to high development and the
potential damage to these developments.

The beach fronting the failed section experienced 6 feet of
erosion of material between 1982 and 1984. Along the next section of wall
likely to fail, erosion has taken place from 3 feet to approximately 1/2
foot above the bottom of the footing. Beach erosion appears very high in
this area along the wall and undermining of the wall appears likely
anytime in the next 10 years.

As assumed in 1978, a stable beach fronting this reach would be
eroded to about elevation 10.56 MLW assuming a 1 on 15 slope. With the
top of wall at elevation 20.96 MLW and bottom at elevation 6.56 MLW a wall
of height 14.4 feet would be required. Total cost, including demolition
of the existing sections, to replace reach Bl without beach restoration
would be approximately $2,970,000.

Assuming beach restoration to elevation 18.0 MLW the wall design
required would approximate a wall 7 feet high. Total cost for this wall
scheme including demolition would be $913,000. The 250 foot damaged
section would be replaced in 10 years at a cost of approximately
$152,000. The remaining 1,225 feet would be replaced in the year 2,030 at
a cost of $761,000. ’ '

C. Reach B2 (STA. 38+50 to STA. 44+20)

The Bathhouse (Wonderland Pavilion) toe walls and front apron are
spalled, broken and rapidly deteriorating. - The apron is undermined and
numeroug cracks have appeared. A new toe wall in fromnt of the apron is
needed and resurfacing of the apron would be required within 10 years.

If no beach restoration were provided, a toe wall approximately 15
feet high would be required to protect the concrete apron along with a
concrete filler between the existing damaged toe wall and the new wall.
The existing 34 foot wide cracked apron would be covered with a new slab
approximately 6 inches thick. To accomplish this new construction a
cofferdam system would also be required at an estimated cost of
$1,000,000. Total construction cost to repair Reach B2 is estimated at
$2,400,000.



If the beach is restored to elevation 18.0 MLW it would cover the
wall and apron and no repairs would be required.

D. Reach B3 (STA. 44+20 to STA. 59+35)

The concrete walls and apron from the Bathhouse Pavilion to the

" Revere Street Paviliom are also exposed to daily wave action. The apron
is presently cracked, shifted seaward, sections are broken and construc-—
tion joints are spalled. The apron toe wall rises vertically 6 feet to §
feet above the beach and is badly spalled, particularly around the con-
struction joints. There 1s exposed reinforcing steel and openings to a
depth of approximately one foot. If the beach is not restored the apron
would still be preserved for use by bathers during high tides.

If the beach 1is not restored the toe wall and apron slab would
have to be replaced within 10 years. A toe wall approximately 15 feet
high with a sheetpile cutoff would be required. The average top elevation
of the wall would be 12.56 MLW with the base at approximately elevation
~2.44 MILW. A new apron slab six inches thick and 35 feet wide would alse
be constructed over the damaged slab. A cofferdam system would be
required during construction of the toe wall at an estimated cost of
$2,500,000. Total cost is estimated at $6,092,000.

An elevation 18.0 MLW beach would cover the apron and apron toe
wall. Therefore, no repair cost would be entalled whether the beach were
restored in 1985 or 1995.

E. Reach B4 (S8TA. 59+35 to STA. 64+80)

The Revere Street Pavilion is subject to daily wave actiom at the
south end and daily runup at the north end. Emergency work is needed to
replace the south bastion wall, approximately 100 linear feet, and about
40 feet of end walls either side of the stairs. This is expected to be
accomplished within the next year or two along with replacement of
deteriorated and broken steps and seawall cap. The remaining 405 feet of
walls show evidence of extensive cracking and spalling of horizontal
joints.

With no beach restoration 405 feet of wall not requiring emergency
repairs would be replaced in about 15 years. Because the beach ranges in
elevation from approximately 7.56 MILW at the South Bastion to elevation
15.56 MLW at the North Bastion the replacement wall would range from 12
feet to 20 feet high. Assuming an average height of 15 feet the cost,
together with demolition and a sheet pile cofferdam system to replace 405
linear feet of wall is estimated at $1,523,000. The 140 linear feet of
emergency work would have to be replaced iIn about 30 years at a
proportional cost of $376,000.

If the beach is restored to elevation 18.0 MLW it is assumed a re-
placement wall would be required in about 40 years (2025). This wall
would average 10 feet high with an estimated replacement cost of $728,000.
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F. ReaCh CS (Sta. 110 +60 to Sta. 117+20)

The reach extends from the north ramp at the end of Reach C4 to
the start of the concrete stepped wall in Reach Dl. There is a crack at
the construction joint at about Statiom 113490 with approximately 2 inches
lateral movement. The footing is exposed at the north end of the wall.
With an average beach elevation of 9.56 MLW and a required top of wall of
elevation 20.46 MLW a wall approximately 15 feet high would be needed.
Including demolition, the cost to replace 660 feet of wall would be
approximately 31,513,000.

With an elevation 18.0 MLW beach these costs would be reduced to
about $406,000 with replacement in the year 2040.

G. Reach D1 (Sta. 117+20 to Sta. 132+00)

This stepped seawall is subjected to daily wave action on its
bottom half. Extensive damage has taken place along the entire length of
this wall, The toe wall i3 extensively cracked and undermined. Spalling
and exposed reilnforcing is commonplace for most of this stepped wall. The
Corps estimated a replacement cost of $5,800,000, at December 1983 price
levels, for a stepped wall 63 feet wide and 1480 feet long. A wall 40
feet wide would he more acceptable to the MDC with an actual length of
1500 feet., A reduced cost at March 1985 price levels would be $4,873,000.

With an elevation 18.0 MLW beach the stairs would be covered and
no repairs or replacement would be required,

H. Reach D2 (Sta. 132+00 to Sta. 141+00)

This concrete buttress wall built around 1967 is in good
condition. Assuming a 40 year replacement interval based on historical
- records for Revere Beach, a wall with a top elevation of 20.36 MLW and
bottom of elevation 3,56 MLW (beach at 7.56 MLW average) would be
required. The cost for a concrete wall 17 feet high with a 15-foot cutoff
would be $2,640,000 including demolition.

An elevation 18.0 MLW beach would only require a wall 7 feet high
with a top elevation of 20.56 MLW. Cost including demoliticn is estimated
at $508,000. '

I. Reach D3 (Sta. 141400 to Sta. 143+50) (Northern Circle)

The wall is a gravity type concrete wall with reinforcing steel in
its face. The wall above elevation 20.56 MIW is 2 feet wide and uniformly
increases to a 7-foot width below elevation 20.56 MLW to its base
(elevation 11.56 MLW). The seawall is subject to constant damage from
wave action. Presently, the coping is broken in many areas, construction
joints are spalled, and there is one large hole in the face of the wall



which exposes the reinforcing steel. Replacement within 18 years is
contemplated with a wall 20 feet high extending up to elevation 21.36
MLW. Cost to replace 100 feet of wall (remaining 150 feet is in good
condition) is estimated at $408,000. A sheetpile cofferdam system may be
necessary during construction for water control at an estimated cost of
5100,000, Total cost, therefore, would be $508,000 including demolition.

If an elevation 18.0 MLW beach were constructed these costs would
be reduced to $5152,000.
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1.0 SUMMARY

Revere Beach is located in the city of Revere, Massachusetts, on the
Atlantic Qcean coastline five miles north of the city of Bostou. The
beach backshore, situated on Broad Sound, is subject to recurring coastal
flooding. During a record storm in February 1978, the seawalls along
Revere's coastline were overtopped resulting in property damage In excess
of thirty million dollars. Subsequent studies of the area have identified
four damage areas within the city. One damage area is the property along
Revere Beach, including both private residential and commercial properties
and structures owned by the Metropolitan District Commission (MDC). The
three mile long Revere Beach Reservation is owned and maintained by the
MDC, an agency of the Commonwealth of Massachusetts. MDC facilities at
the beach include a seawall, eight open—air seating pavilions, bathhouses,
a police station and park land. Private residential development includes
single family homes and high rise multi-family structures.

The proposed project would reduce further damage to the existing
seawall by placing suitable beach sand fill seaward of the wall. The top
of the sand £ill would be eighteen feet above mean low water and extend
approximately 300 feet out from the seawall in a berm 50 feet wide at the
eighteen foot elevation and then sloping oune foot in fifteen to -meet the
existing grade. The major portion of the £ill will be placed above mean
low water. The proposed project, to be constructed in cooperation with
the Metropolitan District Commission, 1s supported by State and local
authorities. Environmental impacts are considered minor.

In addition to seawall protection, the sand fill will also increase
the available beach area above mean high water to approximately 6l acres,
providing increased recreational opportunities,

2.0 NEED FOR ACTION

2.1 Project Description

Revere Beach Reservation 1s owned and maintained by the
Metropolitan District Commission (MDC), an agency of the Massachusetts
Executive Qffice of Environmental Affairs. The public beach, located
wholely within the city of Revere, Massachusetts, is situated on Broad
Sound and the Atlantic Ocean (Figure F-1). The beach extends almost three
miles from the Eliot Circle rotary area at Roughan's Point northerly
approximately three miles to Carey (Northern) Circle, at the southern end
of Point of Pines.

The beach fronts on Broad Sound and is exposed to direct wave
action from the open ocean. Some storm protection is provided from the
southeast by the Cherry Island breakwater off Roughan's Point and from the
northeast by Big and Little Nahant. Along the beach backshore, additional

protection is provided by seawalls, concrete aprons and other types of
revetments.
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During severe storms, tidal surges combined with increased wave
heights result in damage to the seawall structure and additional under-
mining of the seawall foundation. Wave overtopping of the seawall results
in flooding of local areas of publlc and private development behind the
seawall, The wall's susceptilibility tc damage is accentuated by the small
fronting beach which has eroded significantly since the MDC reservation
was established in the late nineteenth century. In some stretches, high
tide now reaches the foot of the seawall. One section of the seawall has
been undermined and collapsed.

The proposed project would protect the seawall from further
damage by placing suitable sand £i11 seaward of the wall. The sand f£ill
berm would have a top elevation of 18 feet above mean low water, approx-
imately 3.5 feet below the top of the existing seawall at Carey (Northern)
Circle, 4.2 feet below the top of the seawall at Oak Island Street, 7.4
feet below at Revere Street, and 4.9 feet below at Shirley Avenue. Be-
tween Shirley Avenue and Eliot Circle, the top of the existing beach is
higher than 18 feet above mean low water and the new sand fill will not
extend up to the seawall. The top of the berm, at 18 feet above mean low
water, will extend out an average of fifty feet from the wall., The berm
wi1ll then slope seaward on one foot vertical to every fifteen feet
horizontal.

Approximately 770,000 cubic yards of sand would be placed along
the entire 13,000 foot long beach. The fill would be 185 feet wide at
mean high tide. The total £11l area would extend approximately 300 feet
seaward of the present seawall and cover approximately 85 acres. The
total available beach at mean low tide would remain the same (172.7
acres), but at mean high tide the beach would increase Iin area from 32
acres to 61 acres. Typical cross sections along the beach illustrating
the proposed £ill area are shown in Figures F-2 through F-5.

The proposed borrow site for the sand £1i1l is the former
Interstate 95 highway embankment which crosses the Saugus~Pines River
Marsh in north Revere.

2.2 Authorization

An initilal study of beach erosion at Revere Beach was made in
cooperation with the Metropolitan District Commission in 1949. On the
basis of that report, a beach widening project was authorized by the River
and Harbor Act of 1954. <Construction hegan that same year by the MDC but
the project was not completed. Another feasibility study was completed in
1968 and a new project was authorized by Congress with the 1970 River and
Harbor Act. The project plan authorized by Congress is the placement of

suitable sand fill along 13,000 feet of beach fronting the MDC
Reservation.
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3.0 ALTERNATIVES

During the 1968 project feasibility study an altermative plan was
considered which would add to the recommended plan the installation of
eight rock groin structures. The structures would be approximately 400 to
600 feet in length, and spaced about 1,200 feet apart. The purpose of
these structures would be to reduce littoral drift of beach sand. The
1968 Study concluded that a coarser beach sand, as proposed, would be less
susceptible to littoral drift. The groins would also not prevent offshore
loss of sand. Therefore the groin structures were not economically
justified and were eliminated from further consideratiomn.

The alternative of taking no actlon will lead to further damage and
deterioration of the seawall, necessitating costly repalrs or, in lieu of
repalrs, 1ncreasing flood damage along Revere Beach.

Alternative sources for gand fill material have been investigated
during final project design. No sultable off-shore borrow sites were
recommended due to a lack of material with a grain size suitable for beach
fill. Land-based sites other than the proposed borrow site in north
Revere have been ruled out due to excessive transportation costs.,

4.0 AFFECTED ENVIRONMENT

4,1 General

Revere Beach, acquired in 1895 by the then newly formed
Metropolitan Parks Commission (now the Metropolitan District Commission)
was the first recreation beach in the United States acquired and governed
by a public body for public uge. It is alse the only beach in the
metropolitan area served by mass transit. The beachfront area reached its
greatesgt popularity in the early part of this century with the establish-
ment of a large popular amusement park. Following World War II, the
popularity of the area declined due to several factors including changing
public tastes, Ilncreasing public mobility, loss of available beach aud
deterioration of the amusement park.

In 1979, the MDC prepared a master plan for redevelopment of
Revere Beach. Plans included acquisition and development of additional
park land along the beachfront, restoration of eight historic open—air
pavilions and the MDC police station, and extensive improvement of
adjacent property. The amusement park is now gone and In its place new
urban development is occurring. Several million dollars in high-rise
condominiums, apartments and offices are planned or under coanstruction
along Ocean Avenue.

The present day Revere Beach Reservatilon consists of a narrow
sand beach, approximately three miles in length, bordered by Revera Beach

Boulevard. On the landward side of the boulevard, developed property
forms a strip of mixed land uges including commercial, single and multi-
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family residences, restaurants and empty lots which once contained the
amusement park. At Shirley Avenue, the MDC has implemented the first
phase of its redevelopment plan by constructing a new park between Revere
Beach Boulevard and Ocean Avenue.

4,2 Socio-Economic Setting

Much of the land area that is now Revere was originally salt
marsh and tidal mud flats which restricted development. Early growth
centered on agriculture and recreation related businesses along Revere
Beach. Beach related development was accelerated by the completion of the
Boston, Revera Beach and Lynn Railroad in the 1870's. The rallroad pro-
vided easy access both for Bostonians to travel to Revere for racreation
and also for people to réside in Revere and work in Boston and other
communities. The railroad soon became the basis of development of a
fantasy-type amusement area called Wonderland Park which opened in 1906,
directly west of Revere Beach. The park provided the impetus for further
recreational development, and the area continued to flourish until the
1940's when the quality of the beach and the amusement park began to
decline.

The deteriorated condition of Revere Beach in recent years, as
well as the growing need for quality public recreation areas within the
metropolitan region, has forced a renewed interest in reversing this
pattern and re-claiming one of Boston's most accessible natural resources.

The residential growth of Revere underwent another period of
rapid development in the Post-World War II period of the 1950's. Most of
the housing ir the western and northern sections of Revere was constructed
during this period.

Today, Revere is still primarily a residential suburb with
commerclial and industrial property comprising only about fourteen percent
of developed land in the c¢ity. Salt marsh, recreation areas and other
open land still comprise about twenty-five percent of the total city land
area {(Table F-1).



TABLE F-1
REVERE LAND USE .~

Land Use Category Acres

Industrial 199
Commercial 270
Residential 1,717
Open & Public Urban 65
Transportation 295
Open 110
Agriculture 10
Forest 130
Recrsation 295
Wetland 923
Other Open Land 40

Total 4,054

Source: MAPC Land Use Study, 1980

The city of Revere has a stable population base with regards to total
inhabitants. No great change has occurred in the past 30 yedrs in

approximate total numbers and growth rates, as shown below.

TABLE F-2
CITY OF REVERE
PAST POPULATION

1950 1955 1960 1965 1970 1975 - 1980

36,800 39,600 40,100 42,400 43,200 41,300 42,300

Population projections compiled by the Metropolitan Area Planning
Council (MAPC) indicate that Revere's historic trend of a stable popula-
tion will continue. No great change is expected for the next 35 years as
shown below.  Demographic projections to the year 2030 are currently being
formulated and are expected to remain stable.

TABLE F-3
CITY OF REVERE
PROJECTED POPULATION

1990 2000 2029
42,600 43,500 44,500

Employment in Revere is concentrated in trade and service cata-
gories. This 1s explained both by Revere's character as a residential

community and a recreation and entertainment cemnter that includes Revere
Beach, Suffolk Downs Race Track and Wonderland Dog Track. Manufacturing
and construction play only a minor economic rcle.
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4.3 Traffic

Existing traffic volumes provide a basis for analyzing the impact
that construction equipment will have on local traffic. Traffic counts
for major streets in the project area, as provided by the Massachusetts
Department of Public Works (DPW) and the city of Revere are shown in
Figure F-6. The highest traffic volumes are experienced on the Lee ~
Burbank Highway (Route 1A), a major commuter route to the city of
Boston. The highest daily counts are experienced during the summer months
when Revere Beach and other northshore beaches are popular destinations.

Traffic volumes also vary with the time of day, as might be
expected in any urban area. The several major highways and arteries that
pass through Revere provide direct access from northshore communities to
the Boston central business district. Highest traffic counts on Route lA
have been recorded between the hours of 7 AM and 9 AM when vehicle volume
can exceed 1700 vehicles per hour.

4.4 Recreation

The Revere Beach reservation receives its major recreation usage
from May through September, with visitation exceeding 20,000 on weekends
and holidays. Most beach activity is concentrated along the southern
portion of the beach between Eliot Circle and Revere Street where the MDC
operates beach facilities.

In recent years, the popularity of the beach has been negatively
affected by the lack of beach area available at high tide and the deter-—
ioration of public facilities. 1In the vicinity of public facilities such
as the bathhouse, the beach is so severely eroded that waves at high tide
reach the seawall. Erosion has also exposed rocks and cobbles on the
upper beach which collect storm debrils and litter. Several of the beach-
front pavilions have been damaged by storms and vandalism to the point
that they are unusable.

Following the 1979 Master Plan, one set of pavilions and the
bandstand at Shirley Avenue were restored and a new park has been con-
structed between Ocean Avenue and Revere Beach Parkway on 13 acres of land
newly acquired by the MDC. Future plans call for construction of major
pedestrian entrances to the beach and new parkland at the Revere Beach and
Wonderland Massachusetts Bay Transportation Authority Stations (Figure
F-7). The remaining three pairs of pavilions are to be restored as well
as the Revere Beach Police Statiocn. Proposed new structures include two
bathhouses, a lifeguard headquarters and tower, a food facility and two
new sanitary facllities. The existing bathhouse is proposed to be
removed. The master plan also recommends the re—establishment of a small
amusement area near the lifeguard headquarters and bathhouse. To reduce
traffic congestion adjacent to the beach, the master plan recommends
narrowing Revere Beach Boulevard between Shirley Avenue and Revere Street
diverting traffic when necessary to parallel Qcean Avenue. The goal of
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the master plan is to provide a linear parkland to complement the beach
environment. Site improvements will restore and enhance the historic
structures and at the same time bring new emphasis to the natural

character of the area through indigenous ocean-front vegetation.
4.5 Vegetation

Revere Beach has been altered by over one hundred years of urban
development leaving no upland or dune vegetation in the vicinity of the
proposed project fill area. Existing vegetation is limited to marine
species including sea lettuce (Ulva lactuca), rock weed (Fucus spiralis),
green weed (Enteromorpha compressa), tuffed red weed (Gigartina stellata),
and common southern kelp (Laminaria agardhii).

4.6 Fisheries and Shellfish

The Revere Beach area, from Roughans Point to Lynn, and the
Saugus aund Pines Rivers have historically been popular fishing areas.
Indians once fished here for abundant salmon, trout, alewlves and bass.
Early colonilsts established commercial fishing for bass, herring and
cod. By the nineteenth century, commercial fishing in the arsa expanded
to include haddock, mackerel, cunner and eels. The area still supports
popular sport fishing.

The Lynn-Saugus Harbor area, including Revere, the Saugus and
Pines Rivers, and Nahant contains approximately 440 acres of productive
soft shell clam habitat, or clam flats (see Figure F-8). This area was
the primary source for soft shell clams in the early twentieth century,
but increasing pollution resulted in harvest restrictions in most of the
area by 1926. At the present time, no shellfish beds in the Revere-Pines
River area are open to shellfish harvesting.

The lower intertidal marine benthos were sampled on 12 March,
1985 at a low tilde of -0.3 meter (~1.0 foot). This winter sampling was
required due to the proposed project scheduling. Random one (1) liter
hand held cores and 0.1 meter grab samples were taken at four (4)
repeatable stations along Revere Beach (Figure F-9)., Three (3) replicate
core and five (5) replicate grab samples were taken at each station in
approximately minus fifteen (-15) centimeters (-0.5 foot) of water and
seaward of the fill area of the proposed project.

The beach in the intertidal zone slopes in the range of 4 to 12
percent (1:25 to 1:8) and below mean low water where wave energy is less,
the beach slopes only one to two percent (1:100 to 1:50) appearing virtu-
ally flat. The beach exposed at low tide widens significantly toward the
northern end. The sediment sampled consisted of fine sand mixed with
gravel and shell debris at the downcoast station (Table F-4) to silty fine
sand with high organics and sparse Zostrea marina (eel grass) at the
upcoast station. The physical characteristics of the sediment influences
the infaunal species composition. However, the substrate is not a
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limiting factor. The infauna community is depressed im numbers of species
and individuals. Only four (4) species were found: Streblospid
benedicti, Nephtys incisa, (both annelids), Amphelisca vadorum (amphipod),
and Mya arenaria (bi-valve), and twenty-one (21) individuals (see Table F-
5). These specles are typical of semi-protected fine sand beaches. All
specles prefer silty substrate. M. incisa is usually subtidal and often
found in polluted mud. A. vadorum is often found associated with

Z. marina. This explains its presense in higher numbers at the upcoast
station. No unique species were recorded in the beach.

TABLE F-4
INFAUNAL STATIONS SUBSTRATE

Station Number Substrate

Fine sand mixes with gravel and shell debris
Fine gray sand with cobble

Fine sand with rock debris

Fine silty sand with high organics

W~

Note: Tide —0.3 meter (-1.0 foot) on 12 March 1985; strong onshore

wind.
TABLE, F-5

INFAUNA STATIONS

SPECIES STATION NO.
1z 3 4
Streblospio benedicti 0 0 0 &
Nephtys incisa 1 0 0 0
Ampelisca vadorum 0 1 1 6
Mra arenaria 6 0 0 2
Total 7 1 1 12

Note: Mya arenmaria Station #1-2 individuals 0.5 cm and 4 individuals
1.0 cm; no clams found wich grab.

4.7 Water Quality

The coastal waters of Revere, including Broad Sound, are subject
to highly variable water quality conditions. Water quality samples taken
by the Metropolitan District Commission each summer at Revere Beach have
usually been rated at less than 100 MPN (most probable number of E. Coll
per 100 ml). This rating makes the area suitable for swimming. However,
Lynn Harbor, which adjoins Broad Sound, is the location of a city of Lymn
raw sewage outfall which discharges 20 million gallous per day. The dis-
charge at Lynn, as well as a discharge at Nahant, make the Broad Sound
area unsuited for harvesting of shellfish. A new sewage treatment plant
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constructed by the city of Lynn began operation in April 1985, which
should result In a significant improvement in water quality in Broad
Sound.

4.8 Physlcal Character of the Beach

Revere Beach owes its origin to eroded glacial till and therefore
contains a wide range of material sizes derived primarily from rock. The
naturally occurring beach sediment is a gray, fine to medfum grained sand
made up predominantly of clear to grayish coclored quartz grainsg. The
sediment also contains numercus small rock fragments which are predom-
inantly greenish-black, reddish-brown, gray and black in color and are
probably derived from dark colored mafic parent rocks. The quartz grains
and small gray and black rock fragments provide this sediment with its
overall dark gray color while the reddish~brown rock fragments and a small
percentage of buff colored feldspar grains give the sediment a very
sliightly wmottled appearance.

The beach above mean low water slopes relatively steeply, from 1
on 8 to ! on 25. Beach material here is coarser than the beach area below
mean low tide, where slopes range from 1| on 60 to less than 1 on 100. The
difference in grain size of the beach above and below mean low tide 1s due
to wave action which is concentrated at the high water line.

The present upper beach material is predominantly in the range of
0.09 to 0.20 mm and can be classed as fine textured. The overall
direction of sediment transport along the beach is from south to north,
with a corresponding iuncrease in the sorting of .beach material. Gener—
ally, the sand becomes filner and more gravel and small cobbles occur
toward the northern end of the beach.

The beach sediment below mean low water is dark gray to black in
color owing to the accumulation of carbon in the sediment which does aot
decompose readily under anaerobic conditions (Hurme, 1979). Within the
.tide zone, the sediment becomes lighter in color as more oxygen is
avallable for breakdown of organic matter. In the well drained upper
beach, little organic matter accumulates and the color of the beach is
derived from the color of the minerals in the sand itself,

4.9 Borrow Site

The proposed borrow site for project sand £ill, the former I-95
roadway embankment crossing the Saugus—Pines River Marsh, extends about
2.5 miles across the tidal marsh, paralleling the Salem Turnpike (Route
107). Approximately four million cubic yards of £ill material were placed
in the marsh in the 1970's as the first phase of construction of I-95 into
Boston. With cancellation of plans for completion of this section of I-95
by the Commonwealth of Massachusetts, this material has become available
for other purposes authorized by the DPW.



The present embankment bisects the salt marsh, which is dominated
by Spartina alterniflora (salt marsh grass). Spartina patens (salt meadow
grass) is found in smaller stands. The embankment itself is sparsely
vegetated with invasive species typical of well-drained soils, including
sweet fern (Comptonia peregrina), black locust (Robina pseudo~acacia) and
little bluestem (Andropogon scoparius). Most of the embankment area is
devoid of vegetation due partly to the well drained and nutrient poor
surface material, but also to heavy disturbance by off-road vehicles.

Access to the embankment is available at the southern end from
the Route 1/6Q rotary (Copeland Cirecle)}. The material north of the Pinas
River in Saugus is accessible from several points 1lncluding an access road
from Route 107 from Ballard Street and from Bristow Street.

5.0 ENVIRONMENTAL EFFECTS
5.1 Aesthetics
5.1.1 Beach Area

A major impact of the proposed project will be the substantial
widening of the entire beach at high tide from Eliot (Circle to Northerm
Circle. Along much of the shoreline where little beach is exposed at high
tide, a beach 185 feet wide above mean high tide will bhe constructed.

This widened beach would double the available beach at high tide and is
expected to have a significant beneficial impact on the visual perception
of the beach and its suitability for use at any time irregardless of tide
level. .

The sand fill will also significantly reduce further deterio—
ration of structures along the beach and encourage further rehabilitation
such as that which has already occurred at Shirley Avenue.

5.1.2 Sand Color and Texture

A major subject of concern with regards to the propesed project
is the color and texture of the sand to be used for fill along the beach.
The existing beach is primarily fine to medium textured sand with a small
percentage of siit and gravel. The sand 1is wmottled gray color due to the
varicus ninerals in the rock fragments making up the sand. Individual
minerals range from white quartz and buff colored feldspar to reddish
brown and black particles. At lower tide levels, organic matter accum—
ulated in the sand produces an even darker gray cast to the beach.

The proposed fill material 1s similar in overall texture to the
exlsting natural beach. The color of the material at the borrow site is
highly variable but investigations have identified large areas of
potentially suitable material with regards to grain size. This material
is a fine to coarse grained sand made up predominantly of light colored
quartz and feldspar grains which provide the sediment with its tan

F-10
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5.6 Fisheries

Placement of project sandfill will cover approximately 85 acres,
of which 61 acres are above high mean water. Less than one acre below
mean low water will be filled. Biological sampling conducted at Revere
Beach in March of 1985 indicated that only a sparse population of benthic
organlsms inhabits the tidal area. As the major portioa of the fill is to
be placed above mean low water, the impact to benthic organisms is ex-~
pected to be insignificant. While some organisms will be destroyed by
burial, the area of new fill is projected to be recclonized by organisms
from adjacent undisturbed areas.

5.7 Water Quality

The material to be used for the beach sand fill is cleaun sand.
The only impact to water quality at the beach or in Broad Sound antici-
pated is the temporary turhidity resulting from wave action im contact
with the small percentage of fine graln material in the sand fill.
Turbidity should be localized and of short duration. This impact is not
considered significant.

5.8 Archeological and Historical Resources

Placement of sand fill on Revere Beach will neither require any
excavation in the beach area nor alteration of structures along the Revere
Beach reservation. Excavatlion at the borrow site will be limited to the
area of the I-95 highway embankment which was constructed approximately
fifteen years ago. No lmpact to archaeological or historic resources in
the project area 1is anticipated.

5.9 Rare, Endangered or Threatened Species

Coordination with the U.S. Department of Interior, Fish and
Wildlife Service, has indicated that except for occasional transient
individuals, no Federally listed or proposed species are known to exist in
the project impact areas., A list of Federally designated endangered and
threatened species in Massachusetts is provided in Appendix H.
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6.0 COORDINATION

The proposed project has been discussed with the following interests:

o City of Revere, Department of Planning and Community
Development

o Metropolitan District Commission
0 U.S5. Fish and Wildlife Service

o Massachusetts Department of Environmental Quality Engineering
Division of Water Pollution Control

0 National Marine Fisheries Service
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FINDING OF dO SIGNIFICANT IMPACT

This assessment has been prepared in accordance with the National Environ-
mental Policy Act of 1969 and appropriate environmental laws, regulations,
and Executive Orders. !y determination that an Environmental Impact
Statement is not required is based on the information contained in the
tnvironmental Assessment and the following consideratioas:

a) The proposed project will not affect any threatened or endangered
species or their eritical habitat.

b) The benthic organisms that inhabit the proposed sand fill area
would be destroyed by burial. These orzanisms would be replaced by recol-
onization from adjacent undisturbed areas. The loss of organisms
currantly inhabiting those areas should not constitute a significant
impact to the marine ecosystem of the project area.

¢) Because of the clean nature of sand fill material to be placed,
coastruction operations will have no adverse effect upon water quality
outside of temporary turbidity and sedimeantation localized to the imme-
diate areas of sandfill placement activities.

d) No cultural or historic resources will be adversely affected by
the proposed project.

e¢) The increase in traffic along the haul route from the borrow site
to the beach will be less than .5 percent above present daily traffic
volumes. Coastruction related air pollution will be kept below Federal
and State allowable limits by on-site supervision of work in progress.

£) The new beach fill material, while of a different color than tne
existing beach sand, is of a color similar to other beaches in the region
and of a texture suitable for beach use.

Z) No significant secondary impacts will be caused by the proposed
project,

In view of the foregoing, I have determined that the proposed Revere Beach
trosion Control Project will not have any significant impacts which would
necessitate the preparation of an Environmental Impact Statement.

14 Fug 8 e
bﬁ% CARL B SCIPLE

Colonel, Corps of Engineers
Division Engineer




NEW ENGLAND DIVISION
U.S. ARMY CORPS OF ENGINEERS, WALTHAM, MA
SECTION 404 (b) (1) EVALUATION

PRQJECT: REVERE BEACH ERCOSION CONTROL PROJECT
PRQJECT MANAGER: JOHN REIS EXI. 169
EQRM COUPLETED BY: CHARLES FREEMAN EXT. 347

PROJECT DESCRIPTION:

The proposed project will prevent further damage to the
existing seawall along Revere Beach by placing suitable beach
sand fill seaward of the wall., The area of filling will extend
alang the entire length of Revere Beach from Eliaot Circle to
Noarthern (Carey) Circle. The sand fill will extend
approximately 300 feet out from the seawall. The top of the
sand berm, at an elevation of 18 feet above mean low water, will
be 50 feet wide. The berm will then slape tao existing grade at
a fall of one foat in fifteen feet. The major portiaon of the
fill will expand the available beach above high mean water from
the present 32 acres to é1 acres. Available sand area abagve
mean low water will remain the same.



NEW ENGLAND DIVISICN
U.S. ARMY CORPS OF ENGINEERS, WALTHAM, MA

PRQJECT: Rewvere Beach Ergsion Contro! Project

SHORT-FORM
Evaluation of Sectiaon 404(b) (1) Guidelines

1. Review of_Compliance (Seciicon 23C.10(a)—=(d)). Preliminary Einal

a. The discharge represents the lTeast
enviranmentally damaging practicable alternative
and if in a special aquatic site, the activity
associated with the discharge must have direct
access or proximity to, or be located in the
aquatic ecosystem to fuifill its basic purpose
{if no, see section 2 and information gathered_ ___
for EA alternative)

] ] ] o oy T
pX1 L AXL L1

YES NO¥ YES NOx=*

b The activity does not appear to:
1) violate applicable state water quality standards
or effluent standards prohibited under Section 307
af the CWA; 2) jeapardize the existence of Federally
listed threatened and endangered species ar their
¢ritical habitat; and 3) violate requirements of any
Federally designated marine sanctuary {(if no, see
section 2b and check respaonses from rescurce and water
quality certifying agencies);

Tyr 77 TyT VT
X1 41 1XL 1L

YES NO YES NO

c+ The activity will not cause or contribute to
significant degradation of waters of the U.S. including
adverse effects on human health, life stages of
organisms dependent on the aquatic ecaosystem, ecaosystem
diversity, productivity and stability, and
recreational, aesthetic, and econaomic vailues {if na,
see section 2)

1Xb i1 1AL i_.i

YES NG YES NO

d. Appropriate and practicable steps have been taken
to minimize potential adverse impacts of the discharge
an the aquatic ecosystem (if na, see sectiaon_3S).___

1AL L2 1Xi 11
* page 63 footnote 1 YES NO YES NO
%% page 63 footnate 2 Proceed Proceed

to Sec.2 to Sec.56



2. Technical Evaluyation Factors_(Subparis (C=f2.

Not .
Signif- Signif-

N/A

a. Potential Impacts on Physical and
Chemical Characteristics
of the Agquatic Ecosystem (Subpart C).
1> Substrate.

2) Suspended particulates/turbidity.

3) lWater.

4) Current patterns and
water circulatian.

3) Normal water fluctuations.

é6) Salinity gradients.

b. Potential Impacts on Biolaogical
Characteristics of the Agquatic
Ecosystem (Subpart D).
1Y Threatened and endangered species.
2) Fish, crustaceans, mollusks and

other aquatic organisms in the
faod web.

3) Other wildiife.

¢. Potentizl Impacts aon Special Aquatic
Sitees (Subpart EJ.

1) Sanctuaries and refuges.

2) Wetlands.

3} Mud flats.

4) \Vegetated zhallows.

3} Coral reefs.

&) Riffle and poagl complexes.

d. Potential Effects an Human Use
Characteristics (Subpart F).
1> Municipal and private water

supplies.

2) Recreational and Commercial
fisheries.

3) lWater-reliated recreatiaon.

4) Aesthetics.

S) Parks, national and histaoric
monuments, national seashores,
wilderness areas, research sites,
and similar preserves.

Remarks: Explanation of identified significant

icant ic
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3. Evaluyation_and_Tesiina (Subpari _Gl.

a. The following information has been considersd in
evaluating the biclaogical availability of possible
cantaminants in dredged or fill material. (Check only
those appropriate.)

1) Physical characteristiCSecsesvosessesnsnnossossaarXi
2) Hydrography in relation to

known or anticipated .

sources of contaminantSeeresovsossarnrsnsovarvovnel 1
3) Results fraom previous

testing of ithe material or

similar material in the —

vicinity of the pProjecterereersrnrnosrnroneenonant_
4y Known, significant sources

of persistent pesticides

from land runaff or . e

Per‘co}atiun.O.‘.’."...0.0!0lt.o.c.'.....’.'..'.
5) Spiil records for petroleum

products or designated hazardous N

substances (Section 311 of CWA)Y et soe v enawsi 1
6) Public records of significant

introduction af contaminants from —

industries, municipalities, or other sources.....}_.
7) HKnown existence af substantial

material deposits of substances

which could be released in harmful

quantities to the aquatic environment e

by man—induced discharge activities..eeiovronenrel 1~
8) Other sgurces (SpPecCifyY)sserrversrrereonrsoronsareal ot

l_
|
-

Lisl_appropriate _references.

o g ik s ey LMD M UL ekl e . W . LAt . mnf P PO LMD ek e e et S MY . s s et S S ks s o e e Sk ik e e e e et ekl e e e

e e ekl ey ey e e S e et e . S el ek e . B L e} . Yo PR LA e e g S L ARl ko S PO, AP Ao b e et S S bl ok e e et Rt

b, An ewvaluation of the appropriate infaoarmation in 3a above
indicates that there is reason tg believe the proposed
dredge or fill material is nat a carrier of contaminants,
or that levels af contaminants are substantively similar
at extraction and disposal sites and not likely to
require constraints. The material meets the testing ___
exclusion criteria. 1X: H

YES NO*

Proceed ito_Sectian_4

* page 63 fooinote 4



4.

Disposal_Site_Delineation_(Seciion 230.11C(f2). N/A

=

The fallowing factors, as appropriate, have been
considered in evaluating the disposal site.

1) Depth of water at disposal sitesseveeeivevinsveei i
2) Current velaocity, direction, and -
variability at disposal sitesrvrerocicnrnrenrenn
3) Degree of turbulenCesersssretsar s toravcreesnsas

4) Water caolumn stratificationeecsvesecersivinrerens

5) Discharge vessel speed and _
diPeCtiDn..-.........................-...........

6) Rate Of discharge i vsvesssssvsassessroseresonsoes

|
|

ot
Foi-- 1

7} Dredged material characteristics
(constituents, amount, and tvype —
of material, settling velocities)eee s evvraonsons 1
8) Number aof discharges per unit of -
timeottootocooooo-ooa.o.ooaooooo'--l-oooo-ooooovol_i
%) Other factors affecting rates and —
patterns of mixing {(specifylecesssveesnveerveenvel 1
List_apprgepriate references.
b. An evaluation of the appropriate factors in
43 above indicates that the disposal site e
and/or size gf mixing zone are acceptable..essesi Xt L_L
YES NO
Bciions To Minimize Adverse Effecis _(Subpari H).
All appropriate and practicable steps have been taken,
through application of recommendation of Section
230.70-230.77 to ensure minimal adverse effects of ___ ___
the proposed discharge.ssisveevsossrresanvesssrnenesy Xl 1_1
YES NO*

List_zciions_taken.

i_naini_enciinn_ni_&and_£ill_uill_hg_alasgd_ahnyg_mgan___
gw_water. - —_— _
=.Eillipns_gperatiaon will_he_conducted in 300 tg9 300 foot_

-=.Sandfill.is_glean material_compgsed_gf_less_than 10%___
9ilt _size _material - - e e e e e e e e

Beturn_tg_Section 1 _for_final_comepliance review.

* page &3 footnote S



&

Eaciual_Determination_(Sectign 230.112.

A review of apprapriate information as identified in items
2 - 5 above indicates that there is minimal potential
short or long term environmental effects of the proposed

discharge as related to:

a. Physical substrate
{review sections 2a, 3, 4, and 5 abave).

b. Water circulation, fluctuation and salini
{review sections 2a, 3, 4, and 3).

c. Suspended particulates/turbidity
(review sections 2a, 3, 4, and 5.

d. Contaminant availability
(review secticns 2a, 3, and 4).

es» Aquatic ecosystem structure, functian
and organisms{(review sectiaons 2b and
c, 3, and 3}

f. Proposed disposal site
(review sections 2, 4, and 5).

g, Cumulative effects an the aquatic
ecasystem.

hs Secondary effects on the aquatic
ecasystem.

Findinas_of Compliance_gr_nan-compliance.

The praposed dispasal sitie far discharge of f
material at the Revere Beach Project Site

YES
ty

YES
YES

YES

- YES

YES

YES

YES

ill

1AL

1X1

X1

LXL

Ty
. %

Lol

L1X1

for

L NO

NO

NO

NGO

NO

NG

NO

NO

1 1
LA

t 1
Ll

complies with the Sectian 404(b){1) guidelines..eesso X

CATE CARL B. SCIPLE
Colonel, Corps of Engineers
PDivision Engineer



EQOTNQTES

1) Negative respanses to three or more of the
compliance criteria at this stage indicate that the
proposed project may not be evaluated using this
"short form procedure'. Care should be used in
assessing pertinent portions of the technical
information of items 2 a—-e, before completing the
final review aof compliance.

2) Negative response to one of the compliance
criteria at this stage indicates that the proposed
project does not comply with the guideliines. If the
economics of navigation and anchorage of Section

404 (b)(2) are to be evaluated in the decision—making
process, the "short form evaluaticn process is
inappropriate'. .
3) A significant respronse indicates that the
proposed project may not be in compiiance with the
Section 404(b)(1) Guidelines.

4) 1If the dredged ar fill material cannot be
excluded fram individual testing, the "shaort form"
evaluation process is inappropriate.

5) A negative response indicates that the propased
project does not comply with the guidelines.



10.

11.

12,

13.

L4.

15.

REVERE BEACH EROSION CONTROL PROJECT
COMPLIANCE WITH ENVIRONMENTAL PROTECTION STATUTES AND EXECUTIVE ORDERS

Statutes

Archaeological and Historic Presarvation Act, as amended, 16 U.S.C. 469
et seq.

Clean Air Act, as amended, 42 U.S.C. 7401 et seq.

Clean Water Act (Federal Water Pollution Control Act), as amended, 33
U.8.C. 1251 et seq.

Coastal Zone Management Act of 1972, as amended, 16 U.S5.C. 1531 et segq.

Endangered Species Act of 1973, as amended, 16 U.S.C. 1531 et seq.

Esturine Areas Act, 16 U.S.C. 1221 et seq.

Federal Water Project Recreation Act, as amended, 16 U.S.C. 4601-5 et
seq.

Fish and Wildlife Coordination Act, as amended, 16 U.S5.C. 661 et seq.
Land and Water Coaservation Fund Act of 1965, as amended, 16 U.S5.C. 460d-
5 et seq.

Marine Protection, Research, and Sanctuaries Act of 1972, as amended, 33
U.8.C. 1401 et seq.

National Historic Preservation Act of 1966, as amended, 16 U.S.C. 470 et
seq.

National Environmental Policy Act of 1969, as amended, 42 U.8.C. 4321 et
seq.

Rivers and Harbors Appropriation Act of 1899, as amended, 33 U.S.C. 401
et seq.

Watershed Protection and Flood Prevention Act, as amended, 16 U.S.C. 1001
et seq.

Wild and Scenic Rivers Act, as amended, 16 U.S.C. 1271 et seq.

Executive

Compliance

The proposed project would have no impact on any significant historic or
archaeological resources.

Submission of this report to the Regional Administrator of the Enviroumental

Protection Agency (EPA) for review constitutes compliance with the Act,

A Section 404 (b)(1l) Evaluation has been prepared as part of this document.
Water Quality Certificate under Section 401 of this Act has been applied for

from the State.
Coordination with the State is ongoling. A preliminary determination of
consistency with CZM Policy has been made.

confirm concurrence.

Coordination with the U.8. Fish Wildlife Service and the National Marine

Fisheries Service regarding the proposed action has yielded no requirements

for further consultation.
Not Applicable.,

Not Applicable.

Coordination with the U.S. Fish and Wildlife Service and the National Marine

Fisheriles Service constitutes compliance with this Act.

Not Applicable.
Not Applicable,
The proposed project would have no impact on any significant historic or
archaeological resources.

The preparation of this document constitutes compliance with this Act,
In compliance.

No requirements for Corps activities.

Not Applicable,

Orders

Executive Order 11988, Floodplain Management, 24 May 1977, amended by
Executive Ordey 12148, 20 July 1979.

Executive Order 11990, Protection of Wetlands, 24 May 1977.

Executive Order 12114, Environmental Effects Abroard of Major Federal
Actions, 4 January 1979.

In compliance.

In compliance.

Not Applicable,

Review by the State Program will

Bequirements of this Act fulfilled by Corps planning actions.

A
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G-1. METHODOLOGY

The economic justification of the proposed lmprovements was deter-
mined by comparing the average annual benefits accruing to the project to
the average annual costs of the prpoject over its economic life. For the
Faderal Government to participate in the project, annual benefits should
equal or exceed annual costs.

Benefits and costs are made comparable by conversion to an equivalent
time basis using an interest rate of 8 3/8%. This rate, as specified in
the Federal Register, is to be used by Federal agencies in the formulation
and evaluation of water and related land resources plans for the period, 1
October 1984 through and including 30 September 1985. All costs and
benefits are stated at the March 1985 price level. The project economic
life was considered to be 50 years.

The analysis of costs and benefits follows standard U.S. Army Corps
of Engineers procedures., The reference document used in the benefit
estimation process 1s Economic and Environmental Principles and Guidelines
for Water and Related Land Resources Implementation Studies, 10 March
1983; Section IV ~ NWED Benefit Evaluation Procedures: Urban Flood Damage
and Section VIII NED Benefit Evaluation Procedures: Recreation.

G-2. INUNDATION REDUCTION

a. Protection of backshore structures

The benefits of beach restoration are due primarily to the protection
of the seawalls in back of the beach. Thera are also some recreational
benefits associated with this project. It is expected that the heach will
extend seawall replacement intervals and reduce repair and maintenance
costs associated with the seawalls.  These costs are incurred by the
Metropolitan District Commission (MDC).

Based on the replacement costs and schedules and the annual repair
and maintenance costs presented in Tables ! to 3, the present worth of the
replacement costs was determined for the base year 1985. The present
worth was then annualized over a 50 year project life., Annual replace-
ment, repalr and maintenance costs with the beach were determined in a
similar manner. The reaches discussed in Tables ] to 3 are depicted on
Figure E-1

Annual benefits were determined by subtracting projected annual costs
with the project from projected annual costs without the project., Annual
costs and benefits for the MDC are presented in Table 4.



REACH

LENGTH

Eliot Circle
So. Half 400

Beach St, to
Bathhouse
Pavilion
Bl, 1475'

Bathhouse
Pavilion
B2, 570

Bathhouse
Pavilion to
Revere St.
Pavilion B3,
1515°*

Revere St.
Pavilion
B4, 545'

North Ramp to
Stepped Wall
C5, 660!

Stepped Wall
D1, 1480'

Buttress Wall
D2, 900"

TABLE 1

REVERE BEACH SEAWALLS = MAJOR REPAIR SCHEDULE

COMPARISON WITH AND WITHOUT BEACH RESTORATION

MARCH 1985 PRICE LEVEL

SEAWALL MAJOR REPAIRS
FUTURE WITHOUT BEACH RESTORED

SEAWALL MAJOR REPAIRS

FUTURE WITH BEACH RESTORED

TO EL. 18 MLW IN 1985/7

REPAIR
COST
($1000)
$1,421

2,970

2,437

6,092

376

1,523

1,513

4,873

2,640

Northern Circle 508

D3, So. Half
250"

YEAR OF
REPAIR

2000
1995

1995

1995

1985
2000

2005

1995

2010

1995

REPAIR
INTERVAL
{Years)

30

30

30

35

30
50

40

30

40

30

REPAIR
COST

($1000)
0

152 (250")
761 (1225')

728

152

YEAR of‘
REPAIR

1995
2030

2025

2030



*Seawall repair.interval following initial repair is 100 years with beach
restoration. '

Reaches Al, A2, Cl, C2, €3, C4 and north half of Northern and Eliot

Circles (7145') not dependent on beach restoration. Total length of
Revere Beach seawall is 14,940 feet.

Costs include 15 percent contingency and 25 percent engineering and design
and supervision and administratiom at March 1985 price levels.

TABLE 2

REVERE BEACH PAVILION AND EMERGENCY REPAIRS

REPAIR FREQUENCY

DESCRIPTION OF EST. COST (Number of
HISTORICAL DAMAGE OF DAMAGE Years After
REACH OR REPAIR OR REPATIR Last Major Repair
(Mar. '"85.Price Level) (Years) .
Bl, Beach St. Pav. a) 250" failed $128,000 17
to Bathhouse stabilized w/
Pavilion block revet.
b) Repair revetment _ 5,000 18 & 24
B2, Bathhouse a) Footing built at 544,000 17
Pavilion base of wall
b) Ramp repaired 286,000 26
and additions
¢) Ramp repaired 199,000 32
wall capped et.al.
d) '78 damage to 1,975,000 38
pavilion
e) '83/'34 damage to 311,000 44

ramps & toe wall
B3, Bathhouse Pav. a) Wall capped 123,000 3

to Revere S5t. Pav.
b) Repair apron 2,000 27
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B4, Revere St. a) Cap wall & repairs 51,000 27
b) '78 damage to pavilion 1,975,000 38

c) '83/'84 damage to So. 497,000 44
bastion, stairs...

The type, cost and frequency of repairs in Reaches Bl-4 are assumed to
represent future conditions without a beach restoration project. A beach
restoration to El. 18.0 MLW from Eliot Circle to Northern Circle would
eliminate these repair costs. The history of repairs for other reaches is
not as complete as in Reach B. An analysis of conditions in other reaches
estimated their repair costs to be proportional by length to Reach B
{excludes items B2-d and B4-b) as follows:

REACH LENGTH TO REACH 3B
"B" 100%
Eliot Circle 10%
A2 Shirley/Beach St. Pav, 132
€2 Oak Is. St. Pav. 147
C5, D1-D3 Cone. Steps &
Adjoining Walls 81%
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TABLE 3

REVERE BEACH ANNUAL MAINTENANCE COST
MARCH 1985 PRICE LEVEL

REACHES
Item A B c D Total
Cleanup debris on Blwvd.
from wave overtopping
a) Without Project - 15,700 - 1,600 17,300
b) With Project - 0 - 0 0
Remove sand blown
on Blvd.
a) Without Project 3,000 0 6,100 0 9,100
b) With Project 2,200 2,900 4,600 2,200 11,900
Backdrag sand
from wall
a) Without Project 1,100 0 2,700 0 3,800
b) With Project 400 600 1,000 400 2,400
Initial beach cleanup
a) Without Project 3,500 0 8,100 0 11,600
b) With Project 1,700 3,800 4,100 2,700 12,300
Patch cement stairs/
deck from wave action
a) Without Project - 500 - 500 1,000
b) With Project - 0 - 0 0
Catch basin & drains
a) Without Project 800 0 2,000. 0 2,800
b) With Project 600 700 1,500 500 3,300
Daily beach cleanup
a) Without Project 10,500 0 24,900 0 35,400
b) With Project 10,500 7,900 24,900 5,900 49,200
. Total :

a) Without Project 18,900 16,200 43,800 2,100 81,000
b) With Project 15,400 15,900 36,100 11,700 79,100

Benefits 3,500 300 7,700 -9,600 1,900
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TABLE 4

REDUCTION OF REPLACEMENT, REPAIR
AND MAINTENANCE COSIS OF
MDC_SEAWALLS

Annual Annual Annual
Replacement Repair Maintenance
Cost Cost Cost Total
Without Project 822,000 54,000 81,000 957,000
With Project 10,000 0 79,000 89,000
Annual Benefit 812,000 54,000 2,000 868,000
G-3. RECREATION

a. Improved Recreaticnal Opportunities

Benefits arising from recreation opportunities created by a project
are measured in terms of willingness to pay. The unit day value method
was used to approximate the willingness to pay and thereby the recrea-
tional value of the project. The recreation day value for Revere Beach
was estimated to be $2.30 without the project and $2,42 with the pro—
ject. The values were based on revised Table VIII-3-1 (FY85) and Table
VIITI-3~2 in the March 1983 Principles and Guidelines.

be Existinginemand

Existing beach attendance 13 estimated to be 10,000 on a peak day and
5,200 on an average day. Attendance figures are estimated based on actual
counts taken during the summer of 1983. Data gathered during the counts
i{s presented in Table 5. Attendance at Revere includes a turnover factor
of 2.0, except for attendance on 31 July 1983 when two counts (morning and
afternoon) were actually taken. '

TABLE 5
BEACH ATTENDANCE
. Revere Lyun/Nahant
Day Date Time High Tide Noon Weather Attendance Attendance
. (Persons) (Autos)
Sunday 31 Jul 10:00-12:00 2:00 Sunny, 80°F 3,400
Sunday 31 Jul 12:00~ 2:00 2:00 Sunny, 80°F 3,600 2,100
Sunday 7 Aug  10:00-12:00 11:00  Hazy, 83°F 5,000 1,500
Saturday 20 Aug 10:00-12:00 10:00 Sunny, 92°F 3,500 1,100

G~6



FIGURE 1

Revised Table VIII-3-1 (FY1985) Conversipn of

Activitiy
Categories 0 10

General
Recreation
(Points from
Table VII1-3-<2

1.70 2.00

General
Fishing &
Hunting
{Points form
Table VIII-3-2)

2.50 2.70

Specialized 11.80 12.10
Fishing &

Hunting

(Points form

Table VIII-3-3)

Specialized 6.70 71.80
Recreation

Other than

Fishing &

Hunting

(Points form

Table VILI-3-3)

20

2.30

3.00

12,40

7.80

30

2.60

3.20

12.70

8.40

POINT VALUES

40 50
3.00. 3.60
3.60 3.90

13.00 14.20
9.00 10.10

Points to Dollar Values

60 70 80
3.90 4.20  4.50
4.30 4,60  4.80

15.40 16.60 17.80

11.20 13.50  15.70

90

4.80

5.00

19.00

18.00

NOTE: See ER 1105-2-40, Change 2, 9 Jul 83, pages A-67 & A-68 for Table VIII-3-2 and VIII-3-3.

100

5.10

5.00

20.20

20.20



Information on parking lot usage at nearby Lynn-Nahant Beach was also
monitored. Lynn-Nahant is an MDC beach located 2 miles north of Revere
Beach and the two beaches are the primary facilities serving the urban
area north of Boston. Nearly all users of Lynu-Nahant Beach use the
parking facility which has a capacity of 1,500. Basad on the figures in
Table 5, it appears that there is a consilstent relationship (correlation
coefficient of (0.9%99) between attendance at Revere and Lynn-Nahant
Beaches. Because the beaches serve the same market area, it is reasonable
to expect that such a relationship would exist.

During the summer of 1983, the parking lot at Lynn-Nahant wasg full to
capacity 23 times. On each of these peak days, approximately 2,700 auto~-
mobiles used the parking lot (based on actual parking lot receipts). If
the relationship between attendance at Revere and Lynn—Nahant remains
constant for peak days, there were 9,200 people at Revere when there were
2,700 cars at Lyan=Nahant. 1In addition to the expected 9,200 bathers at
Revere, it is estimated that an additional 800 people who normally would
have used Lyun—-Nahant went to Revere instead because the parking lot at
Lynn—-Nahant was full. Peak day attendance at Revere was therefore
estimated at 10,000 people. The estimate of 5,200 people for average day
attendance was determined by taking the mean of the counts taken during
the summer of 1983. :

c. Existing Capacity

The existing dry beach area is 981,700 square feet. Assuming that
each bather is provided with at least 75 square feet, existing beach
capacity is estimated to be 26,000 people (assuming a turnover of 2.0).
Parking capacity along Revere Beach Boulevard and at 2 parking lots is
estimated to be 3,500 vehicles. Assuming a turnover of 2.0 and 2.9 people
per vehicle (2.9 figure based on 1971 survey of bathers at Revere), capa-
city based on-parking is approximately 20,300 people. Surveys undertaken
in 1971 indicate that 46% of Revere Beach users arrive by automobile and
therefore parking would not constrain beach use until attendance reached
44,000 people.

d. Future Demand

Future demand was estimated after meeting with local officials and
using information prepared for two consultant reports, the Massachusetts
1978 Statewide Comprehensive Qutdoor Recreation Plan (SCORP) and Office of
Business Economics Reserach Service (OBERS) projecticns (1980).

Local officials expect substantial residential high rise development
to occur along the beach. A total of 1800 units are expected to be com-
pleted by the year 1990. It was assumed that this development would
increase beach front population by 5400 people. It is believed that a
primary motivation of people renting or purchasing these units is their
proximity to Revere Beach. Therefore, a high proportion, one-third, of
the people in the high rise residential units are expected to be using the
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beach at any given.time. Additional development aleng the beach is
expeéected to increase beach attendance, both average and peak day by 1800
people.

Future attendance estimates for the year 1995 are presented in Table
6. The consultant reports indicated significant growth iam future attend-
ance. This growth is based on the assumption that major redevelopment
plans proposed by the MDC would be completed and induce more people to use
the beach. However, since the publication of the consultant reports, it
appears that attendance has actually declined.

TABLE 6
FUTURE BEACH ATTENDANCE

Estimated 1995 Attendance

Weekday (1978 CDM report) . N/A
Weekday (1979 Johason report) 9,700
.Weekday (1978 SCORP) 7,200
Weekday (1980 OBERS) 7,200
Peak (1978 CDM report) 20,000/27,000
Peak (1979 Johnson report) 20,000/30,000
Peak (1978 SCORP) 12,100
Peak (1980 OBERS) | 12,200

A more conservative projection of demand is to assume that demand,
including the incresased beach front population, will grow at rates
consistent with OBERS population projections and the SCORP's statewide
projections for increased swimming demand. Annual compound growth rates
using OBERS and SCORP projecticns are presented in Table 7.

TABLE 7
ANNUAL GROWTH RATES (Percent)

Population - Boston SMSA(I)' Swimming Demand

Period (OBERS 1980) {SCORP 1978)
1980-1985 0.15 0.18
1985-1990 0.38 0.08
19902000 0.23 0.36
2000-2030 0.14 N/A

(I)SMSA - Standard Metropolitan Statistical Area.
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Assuming that the OBERS projections after the year 2030 continue to
grow at 0.14% compounded annually, and that recreational demand is con-
sistent with population growth, all of the existing capacity will not be
utilized on peak days until the year 2535. If the SCORP projections after
the year 2000 continue to grow at 0.36% compounded annually, all of the
existing capacity will not be utilized on peak days until the year 2008.

Using both the OBERS and SCORP projections, existing capacity appears
to be adequate. Even if the SCORP annual growth rates are doubled, demand
does not exceed supply until the year 2093. Unless there is a substantial
decrease in the existing dry beach area, existing capacity is adequate
throughout the 50-year life of any beach restoration alternatives.

e. Recreation Benefits

Benefits are based on an 80-day swimming season. This season has
been reduced by 25 percent to take into account inclement weather result-
ing in a season of 60 good weather days. Of the 60-day season, 25 days
are considered peak attendance days. The 25 peak day figure is consistent
with peak figures at nearby Lynn-Nahant Beach. ‘

Although existing beach supply 1s believed to be adequate, the value
of the recreational experience under the without project condition is
believed to be less than the value under the with project condition.

Under the with project condition, the environmental quality of the
beach is expected to ilmprove. Recreation without the project is valued at
$2.30 per person per day, while recreation with the project is valued at
$2.42 per person per day.

The recreation benefit is the difference between recreational value
and with and without the project. Recreation benefits are presented in
-Table 8. The benefits assume that growth in demand is consistent with the
1978 SCORP projections.
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TABLE 8
RECREATION BENEFLTS

Recreation Value (1000's §)

PO P5 . P10 Pl5 P50
(1985) (1990) (1995) (2000) .(2035) AAE
With Project:
Average Day 442 596 607 613 701 591
Pzak Day 607 718 732 745 845 723
Subtotal - 1049 1314 1339 1363 1546 1314
Without Project:
Average Day 420 567 577 587 666 562
Peak Day 577 633 695 708 303 637
Subtotal 997 1250 1272 1295 1469 1249
BENEFIT 52 64 67 68 77 65

G~4., ECONOMIC JUSTIFICATION

Project benefits and costs are compared in Table 9.

TABLE 9
PROJECT BENEFITS AND COSTS
March 1985 Dollars

Construction Coat (includes mobilization, demobilization
and contractor profit)
768,000 c.¥. @ $4.10/¢.y. (transportation & placement)
768,000 c.y. @ $2.50/c.y. {falir market value of material)
300,000 c.y. @ 31.00/c.y. (screening & sieving operations)

Contingencies 10%
Engineering and Design
Supervision and Administration

First Cost
Annual Cost
Interest & Amortizatiom
Nourishment
Total
Annual Benefits
Seawall Replacement and Repair Savings

Enhanced Beach Use
Total

Annual Net Benefits

Benefit-to-Cost Ratio

G~-11

$
$

$
$
$

$3,150,000

1,920,000

300,000
$5,370,000 —

540,000
510,000

480,000

$6,900,000

588,000
60,000
648,000

868,000
65,000
933,000

285,000

1.44
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June 20, 1985

Mr. Richard D. Reardon
Chief, Engineering Division
Corps of Engineers

New England Division

424 Trapelo Road

Waltham, MA 02254

Dear Mr. Reardon:

We are in receipt of your request for confirmation of the
availability of the £i1l material located in the Saugus Marsh
area (I-95 sand).

Please be advised that the Department at Public Works, in
their letter of June 17, 1985, advised that they will reserve
1,000,000 cubic yards of this material for the Revere Beach Erosion
Control Project.

A copy of this letter is enclosed aloﬁg with other relevant
correspondence dated May 17, 1985, December 17, 1984 and October 2,

1984.
Please contact me at 727~7220 if there are any further

questions.
Very truly yours,
, -
ﬁ/,,w/ @/@Wﬁ fe.
Henry A. Higgott, P.E.
Project Manager
Water Resources Engineering

1t

cc: Mr. William J. Geary, Commissioner
Mr. Richard R. Signore, Dir. Parks. Eng. & Constr.
Mr. Robert J. Valinote, P.E.
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’ June 17, 1985

Mr. Edmund L. Lydon

Asst.Director of Parks Engineering & Construction
Metropolitan District Commission

Parks Division

20 Somerset Street

Boscon, MA 02108

Dear Mr. Lydom:

In your letter of May 17, 1985 (copy attached) ﬁou requested that 1,000,000 c.y.
of £111 material loecated in the Saugus Marsh area be set aside and allocated to
the Revere Beach Erosion Control Project. This project is being completed by the
U. S. Army Corp of Engineers, who made the original request to your office, for
800,000 ¢.y. of the fill material.

Please be advised that the Department will reserve 1,000,000 c.y. of this
material for the Revere Beach Erosion Control Project.

§;aeere1y, .
arn
*tf/Mf_(
ROBERT T. TIERNEY °
COMMISSIONER X

Att:
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WL L ST Sy 31, 2588

Colonel Carl B. Sciple, Division Engineer
U.S8. Army Corp of Engineers

New England Division

424 Trapelo Road

Waltham, Massachusetts 02254

Re: Revere Beach Erosion Control Project
Dear Colonel Sciple:

I wish to commend you on a fine preéentation of the Revere Beach Erosion
Control Project om June 27, 198M4.

The deteriorated condition of Revere Beach in recent years, as well as
the growing need for quality public recreation areas accesible within .
the Metropolitan region have caused a renewed public interest in reclaiming
one of the Metropolitan Park Systems most lmportant natural resources.

Therefore this will confirm our vefbal support for the Revere Beach
resanding project and will also let you know that the Metropolitan District
Commission will request in the FY86 Budget, approximately $4,000,000.00,
vhich is our share for this project.

I have discussed this project with the Governor and he also gives his
support.

May we be sucessful in restoring Revere Beach, the first public beach
in the country.

HAH/nem




THE CITY OF
REVERE, MASSACHUSETTS

OFFICE OF THE MAYOR
CITY HALL

GECRGE V. COLELLA

MAYOR

July 23, 1984

Colonel Carl B. Sciple, Division Engineer
U.S5. Army Corps of Engineers

New England Division

424 Trapelo Road

Waltham, Massachusetts 02254

RE: Revere Beach Erosion Control Project

Dear Colonel Sciple:

Subsequent to the July 11, 1984 correspondence from MDC Commissioner William
J. Geary and as further evidence of the unity of purpose between the state and
city governments with respect to Revere Beach, please accept this communication
as an unqualified endorsement of the Corps of Engineers proposed erosion control/
renourishment project. o

In light of the current dangerously detericorated conditions at Revere Beach
and fearing imminent failure of seawalls and roadways due to severe erosion, we
urge the Corps of Engineers to take any and all steps necessary to expedite actual
construction to save this major natural resource; and, we offer any assistance the
City or the office of Congressman Edward J. Markey can provide, since Congressman
Markey has worked closely with us on this matter over the past several years.

It is the shared opinion of both this office and Governor Dukakis' staff,
that with major private development and substantial public investment in recrea-
tional facilities now under way within the Revere Beach area, this vitally impor~
tant restoration project should be undertaken at the earliest possible opportunity.

In closing, I would like to commend you and your staff for your professional-
ism, your courtesy and your constant cooperation in working with the City of Revere
over the past several yvears on this and the several other coastal projects in plan-

ning.
Very truly yours,

jgmc,- I,

//
// George V. Colella
Mayor
GVC/1f

ce:  Governor Michael S. Dukakis
Senator Edward M. Kennedy
Senator Paul E. Tsongas
Congressman Edward J. Markey

MDC Commissioner William J, Geary
Alden S. Raine, Director GOED
Paul H, Runn. Director DPLD



THE COMMONWEALTH OF MASSACHUSETTS

EXECUTIVE DEPA RTMENT
STATE HOUSE + BOSTON 02133

MICHAEL S. DUKAKIS
GOVERNOR

July 27, 1984

Colonel Carl B. Sciple

Division Engineer A
U.S. Army Corps of Engineers
424 Trapelo Road

Waltham, MA. 02254

Dear Colonel Sciple:

I enthusiastically endorse the proposed joint undertaking
by the U.S. Army Corps of Engineers and the Metropolitan District
Commission to restore Revere Beach and prevent future property
damage which results when the barrier beach has been eroded.

It is essential that this work be accomplished so that our
planned future improvements in the pavillions, roadways and
parkland be protected from the ravages of the storms.

The restoration of the beach will again provide a guality
public recreation area accessible within the Metropolitan region.

I will support the request for the $4,000,000, which is the
Metropolitan District Commissicn's share of this project.

I am delighted that our j " efforts will restore and preserve

the first public beach in

cc: Commissioner Geary



The 'Ch‘y of Revere Massachusetts

L) o0l BROSOWAY
REVERE, MA O2151
2843600

Revere Beach Citizens Advisory Committee

July 31, 1984

Mr. Robert Hunt

U.S. Army Corps of Engineers
424 Trapelo Rd.

Waltham, MA 02254

Dear Mr. Hunt,

The Revere Beach Citizens Advisory Committee appreciated the
opportunity to meet with you to discuss the proposed Coastal Flood
Protection and Beach Ercsion Projects flanned for‘ﬁhe.névere Beach.
The members and the citizens who attended the June 27th meeting left
with a better understanding ofrthe project and the areas under study,

The Coymittee heartily endorses-yoﬁr efforts and hopes that plans
will move along without delay. If we can be of any assistance please
let us know as we have waited many years for the proposed improvements,

Cur concern is not only fcr.those wﬁd are threatened by flooding every |

year but for the thousands of families who use this free recreational.

area. |
Thank you for keeping the Committee informed and once again ‘be

assured of our support.

. sinceiéiy yours,
é:;Aﬁhf 7»Ellen Haas=- Chairperson
,x51~a!f Grace L. Myette-~ Corresponding Secretary
Revere Beach Citizens Advisory Committee



United States Department of the Interior

FISH AND WILDLIFE SERVICE
ECOLOGICAL SERVICES
P.C. BOX 1518
CONCORD, NEW HAMPSHIRE 03301

APR 31985
Joseph L. Ignazio
Chief, Planning Division
Department of the Army
New England Division Corps of Engineers
424 Trapelo Read
Waltham, Massachusetts 02254

Dear Mr. Ignazio:

This responds to your March 6, 1985 request for information on the
presence of Federally listed and proposed endangered or threatened
species within the impact area of the proposed Revere Beach Erosion
Control project in Revere, Massachusetts.

Qur review shows that except for occasional transient individuals, no
Federally listed or proposed species under our jurisdiction are known to
exist in the project impact areas. Therefore, no Biological Assessment
or further consultation is required with us under Section 7 of the
Endangered Species Act. Should project plans change, or if additional
information on listed or proposed species becomes available, this de~
termination may be reconsidered.

This response relates only to endangered species under our jurisdiction.
It does not address other legislation or our responsibilities under the
Fish and Wildlife Coordination Act.

A list of Federally designated endangered and threatened species in
Massachusetts is enclosed for your information., Thank yeu for your
cooperation and please contact us if we can be of further assistance.

r

Sincerely yours,

7 (A

Gordon E. Beckett
Supervisor
New England Field Office

Enclosure



. FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN MASSACHUSETTS

Common Name Scientific Name Status Distribution
FISHES:
Sturgeon, shortnose* Acipenser brevirostrum E Connecticut River and

" Atlantic Coastal waters

REPTILES:
Turtle, green* Chelonia mydas T QOceanic straggler in
~ Southern New England
Turtle, hawksbill* Eretmochelys imbricata E Oceanic straggler in

Southern New England

Turtle, leatherback* Dermochelys coriacea E Oceanic summer resident
Turtle, loggerhead* Caretta caretta T Oceanic summer resident
Turtle, Atlantic Lepidochelys kempii ' E Oceanic -surmer resident
ridley*
Turtle, Plymouth red- Chrysemys rubriventris E Plymouth and Dukes
bellied bangsi Counties
BIRDS:
Eagle, bald Haliaeetus leucocephalus E Entire gtate
Falcon, American Falco peregrinus anatum E Entire state =~
peregrine _ re-establishment to
former breeding range
] in progress
Falcon, Arctic Falco peregrinus tundrius E Entire state Migratory -~
peregrine no nesting
MAMMALS:
Cougar, eastern Felis concolor cougar E Entire state - may be
‘ extinct
Whale, blue* Balaenoptera musculus E Oceanic
Whale, finback¥% Balaenoptera physalus E Oceanic
Whale, humpback* Megaptera novaeangliae E Oceanic
Whale, right* Eubalaena spp. (all species) E Oceanic
Whale, gei* Balaenoptera borealis E Oceanic
Whale, gsperm#* Physeter catodon E Oceanic
MOLLUSKS: *
NONE
PLANTS:
Small Whorled Pogonia Isotria meleoloides ‘ E Hampshire, Essex
Counties .
* Except for sea turtle nesting habitat, principal responsibility for these —
species is vested with the National Marine Fisheries Service -

. Rev., Jan. 84



The Commonwealth of Massachusetts
Office of the Secretary of State
Michael Joseph Connoliy, Secretary

Maussachusetts Historical Commission
Valerie A. Talmage

Executive -Director

State Hisioric Preservation Officer

April 16, 1985

Joseph L. Ignazio, Chief
Planning Division

Army Corps of Engineers
424 Trapelo Road
Waltham, Mass 02254

RE: Proposed Sand Replacement, Revere Beach
Dear Mr. Ignazio:

Thank you for your letter concerning the proposed. sand replacement project for
Revere Beach in Revereg Massachusetts. :

The Massachusetts Historical Commission, (Office of Massachusetts State
Historic Preservation Officer), has reviewed the project area and activities
for effects to historic and archaeological properties. There are no known
or anticipated significant historic or archaeological resources within the
area of the proposed action. No further review in compliance with Section
106 of the National Historic Preservation Act of 1966 and Advisory Council
Regulations (36CFR 800) is necessary.

If you have any further questions, please feel free to contact Brona Simon
of the Massachusetts Historical Commission staff,

Sincerely, :

Ve |
Valerie A. Talmage

Executive Director

State Historic Preservation Officer

Massachusetts Historical Commission

VAT/BS/1k

30 Boylston Street. Boston, Massachusetts 02116 (617) 727-5470



CITY OF REVERE
MASSACHUSETTS

Traffic Commission

July 18, 1985

Mr. Chuck Freeman

U.S. Army Corps of Engineers
Building @13 North

424 Trapelo Road

Waltham, MA 02254

Dear Mr. Freeman:

The Revere Traffic Commission has reviewed the proposed truck route for
the transportation of approximately 800,000 cubic yards of the I-95
embankment material which is to be used for the Revere Beach erosion
control project. The Commission concurs with two proposed routes of
transport which would utilize the following roadways:

l. From site source southeast to Squire Road, proceeding south to
American Legion Highway, around Bell Circle, northeast to Veterans
of Foriegn Wars Highway, around Butler Circle, north along North
Shore Road to the Point of Pines, and south along the Lynway to
Revere Beach Boulevard. ‘ '

2. From site source southeast to Squire Road, proceeding south to
American Legion Highway, around Bell Circle, northeast to Veteran
of Foriegn Wars Highway, south along North Shore Road, east on
Kimball Ave. to Beach Street through to Ocean Ave, to Revere Beach
Boulevard. .

The Commission also recommends that a traffic detail be located at the
intersection of Kimball Ave. and Beach Street, as Kimball Ave. is
presently a one way heading west.

If you have any further questions fégarding the Commissions recommendations

or wish to meet with the Commission for further discussion of these routes,
please contact Frank Stringi of the Revere Planning Department.

Sincerely, .

Acting Chairman



